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ANNOUNCEMENTS. 



i. 
Tbe Work formerly called Arithmetic k>b Bechfhbbs is 
now designated 

THE SCHOOX. ARXTHMBTXC, 

it having been found that the name Arithmetic for Beginners 
gives an incorrect notion of the character of the hook, in regard 
to both its extent and completeness. 



II. 

Just published, price 4s. 6&, 

A SET TO THZ SCHOOZi ABXTXMBTXO 

(Abithmetio toe- Bbginibes). v 

In this work, every question found in the Arithmetic is worked 
in full, and practical directions accompany each Rule, to aid in 
teaching it with simplicity and thoroughness. 

Besides these specific directions dispersed throughout the Book, 
fJtere is also a short Introduction, giving g*«fral hints o* 
' teaching Arithmetic* 
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PEEFAOE. 



This little work is intended to be the ordinary working 
school book of most classes in a school. 
Its main peculiarities are these :— 

I. It is eminently practical, and, it is believed contains ft 
greater number of examples, wider in their range and more 
varied in their character, than are found in books of its siae 
and price. 

II. The method of treatment throughout is itfDtJcrivi. 
It is not a book of practice only. In other words, each rule 
is shown to embody a general truth, resulting from the 
various processes of a simple example that has been pre- 
viously worked in full. 

III. It is copious in its explanatory examples. After 
each rule has been discovered and enunciated, a second 
question is worked, as an illustration of the ordinary method, 
whether contracted or otherwise, in which the pupil is 
required to employ the rub. Thus, the Working of the first 
example leads to the discovery of the Rule ; the working of 
the second teaches its practical application. 

IV. The first group of sums under each Rule consists of 
very simple questions, adapted for Obal Exebcisb. Ample 
and systematic provision is thus made for mental calculation, 
not so much by a separate system of rules and questions, as 
in connection with the ordinary rules of school Arithmetic, 
and introductory to them. The questions may, however, if 
desired, be worked in the usual way, and answers to them 
will be found with the rest at the end of the work. 

Y. In connection with each of the Compound Rules, 
allusion is made to the probable introduction of a Decimal 
sysvem of coinage. Rules are given for the reduction of our 
present money to the new denominations ; and exercises for 
practice are appended. It is hoped that in this way learners 
may become prepared without difficulty to encounter a 
change which, though long delayed, is probably inevitable. 

Reference is constantly made to the larger work of the 
authors, the " Science of Arithmetic," in which a roller expo- 
sition of the theory of each Rule may be found. Such refer- 
ence is often made in the contracted form (8. of A., 72, 
94, Ac.) 
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ARITHMETIC FOR BEGINNERS. 



1. Abithmbtio is the art of reckoning or counting* 

2. We reckon or count by the help of words and figures, 
which stand for certain numbers (8. of A., 6). 

3. Numeration teaches the meaning of the words which 
stand for numbers. 

4. Notation teaches us the meaning of the figures or 
characters which stand for numbers. 

SUMMATION. 

5. The following are the words used in numbering :— 
One Four Seven iSn 
Two Five Eight Eleven 
Three Six Nine Twelve. 

6. The number Teh is the most important of these; 
because all larger numbers are considered in counting as 
made up of tens. Hence the common numeration is called 
Decimal.* For example, 

Teen at the end of a word means that ten is to be added > 
as, 

Fourteen means four and ten j sixteen, six and ten. 

Ty at the end of a wo^d means that the number is to be 
taken ten times ; as, 

Forty means ten fours ; fifty* ten fives ; eighty, ten eights. 

7. Other numbers used in decimal numeration are— 
Hundeed, which means ten tens ; Thousand, or ten hun- 
dreds ; Million, or ten hundred thousand. 

8. All numbers whatever are expressed by the use of 
these words put together in different ways ; thus, 

Twenty-seven means two tens and seven. 

One hundred and eighteen „ ten tens, eight, and ten. 

Three thousand and thirty-five „ three tens of hun- 
dreds, three tens, 
and five. 

• Decimal, from decern, a Latin word, meaning ten. 
B 2 
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6 ABITHHBTIC FOB BBGINHBB8. 

NOTATION. 

9. Figures or characters are used in arithmetic, because 
it is not convenient to express all numbers in writing by 
words. The figures we use are — 

1, one, 4. four, 7, seven, 

2, two, 6, five, 8, eight, 
S, three, 6, oix, 9, nine. 

10. All higher numbers can be expressed by these figures, 
if they are placed in different positions (8. of A., 15) ; thus, 

4 means four units or ones. 

44 „ four tens and four, the 4 to the left mean- 
ing 4 tens. 
444 „ four hundred, four tens, and four, the 4 to 

the left meaning 4 hundreds. 
4444 „ four thousand, four hundred, and forty- 
four, the 4 totheleftmeaning 4 thousands. 
4444 4 44 „ four millions, four hundred and forty-four 
thousand, four hundred and forty-four, 
the 4 to the left meaning 4 millions. 
Hence, in every line of figures each means ten times more 
than if it were one place further to the right. Thus, 
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2 1 is to be read 



Nine hundred and eighty-seven millions, six hundred and 
fifty-four thousands, three hundred and twenty one. 

11. Sometimes we wish to express tens when there are no 
units, hundreds when there are no tens, or thousands when 
there are no hundreds or tens. We then use the character 
0, or nought, which is called a cipher, and marks a vacant 
place ; thus, 

60 means five tens, and no units. 
. 407 „ four hundreds, no tens, and seven units. 
2068 „ two thousands, no hundreds, six tens, and 
eight. 

12. In reading numbers it is usually convenient to break 
them np into periods of three, .beginning at the rijght ; thus, 

1,384 One thousand, three hundred and eighty-four. 
5.260,870 Five millions, two hundred and sixty thousand, 
eight hundred and seventy. 
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NOTATION. 7 

EXEBCISE I. 

(a)— Oral. Express in other words the meaning of the following 
numbers: — Twenty-four; three hundred and eighteen; seventy- 
nine ; two hundred and forty-one ; seven thousand three hundred 
and five; two millions and twelve; seven hundred and thirteen; 
twelve thousand three hundred and fourteen ; sixty millions. 
) — Written. Give the words for the following numbers : — 
27, 15, 370. (2). 3185, 50, 617. (3). 4073, 219, 504. 
[4): 1728, 312, 5172. (5). 10, 39, 821. (6). 71, 413, 586. 

(7). Ill, 3027, 515. (8). 320, 1100, 2171. (9). 1017, 2100, 11001. 
(10). 6005, 1307, 16000. (11). 5028, 713901, 38705. 

(12). 5000703, 20938415. (13). 63208753, 4098382075. 

(14). 20740003, 500068370. (15). 7209865, 410320078. 

Exebcise II. 
(a) — Oral. Give the figures representing the following numbers :— 
(1). Eleven, seventeen, ten, twenty-three. 
(2). Fourteen, one hundred and eight, thirty-six, fifty.. 
(3). Seven, nineteen, thirty-one, one hundred and eleven. 
(4). Fifty-eight, three hundred, forty-one, two hundred and 
forty-four. 

(5). Five thousand, two hundred and forty, six liundred and &ie. 
(6). Seven hundred and fourteen, eighty-six, one hundred and one. 

(b) — Written. Write in figures the following numbers : — 

!1). Two hundred and thirteen; seven hundred and six; ninety-two. 
2). One hundred and eighty; seven hundred and one; eleven 
hundred and nineteen. 

(3). Three thousand four hundred ; nine hundred and six ; five 
hundred and eight. 

(4). Seven thousand and fourteen ; nine hundred and ninety ; 
fifty-eight hundreds. 

(5). Six thousand three hundred and seventy-four ; two thousand 
five hundred and eleven ; seventy-eight thousand three hundred and 
twenty-four. 

(6). Four millions seven hundred and eighty ; &ve millions and 
seven ; six hundred and forty-four thousand three hundred and 
fifty-eight ; eighty millions and five. 

(7). Eighty-four thousand three hundred and one ; nine hundred 
and thirty-three thousand; forty.-seven millions six thousand three 
hundred. 

(8). Nine hundred and twenty millions six hundred and eight 
thousands ; four hundred and thirty-eight thousand three hundred 
and forty-five ; eleven thousand and eleven. 

(9). Twenty-four millions three hundred and fourteen; seventy* 
nine thousand two hundred and one ; sixty thousand and four. 

(10). Eighty-seven millions three thousand and twenty ; twenty- 
four millions seven hundred and nine; eighty thousand and six. 
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(8). John had thirty-two marbles, and won nineteen more; how 
many had he ? 

(9). There are forty counties in England, twelve in Wales, thirty- 
three in Scotland, and thirty-two in Ireland ; how many counties 
are there in the United Kingdom P 

(10). If a tradesman has fifty-six customers on Monday, twenty- 
nine on Tuesday, thirty-four on Wednesday, eighty on Thursday, 
ninety-four on Friday, and one hundred and fifty-six on Saturday, 
how many has he in the whole week P 
(11)20983 (12)41096 
1273 82304 

607198 719 

29384 



(16)73208 (17)208654 

625 39728 

91718 176315 

4632 29182 

10729 736947 



(13) 217386 

47258 

392164 

82716 


(14) 39876 

1428 

39271 

4185 


(15) 61275 

8236 

109 

7832 




(18) 329763 
85421 

563092 
72816 

839628 


(19) 714638 

169372 

54928 

763050 

169207 


(20) 314729 

72638 

158472 

93728 

65417 



17 -f 12 + 30 + 18 + 301 + 19 + 7. 
621 + 308 + 51 + 9 + 871 + 5346. 
4083 + 2179 + 61728 + 317296 + 23. 
5087 + 2163 + 8 + 19 + 374. 
1072 + 39768 + 2047 + 54321. 
7143 + 84 + 290 + 503 + 1306. 
2186 + 3097 + 1200 + 8007 + 25. 
(28.) 1931 + 6130 + 5070 + 3158 + 2132. 
v 5041 + 6253 + 5836 + 2194 + 5271. 
21379 + 8147 + 6325 + 4801 + 1963. 
There are two numbers; the less is 514, and the other 
exceeds it by 268 ; what is their sum ? 

(32). How many days are there in the three months of January, 
February, and March ? (See Tables, p. 72.) 

(33). What is the total number of members of the House of 
Commons, 467 being returned for England, 63 for Scotland, 105 for 
Ireland, and 29 for Wales ? 

(34). A fruitseller has 215 oranges, another has 37 more than 
this number, while another has 21 more than the first and second put 
together ; how many have all three together ? 

(36). Find the sum of the following numbers :— twenty-seven, 
three hundred and five, four hundred and thirty-six, eighteen hun- 
dred and twenty-four, and forty-nine. 

(36). Add together, three thousand four hundred and one, two 
thousand and nineteen, sixty-five millions two thousand and forty- 
three, and eighteen thousand three hundred and fifty. 
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ADDITION. 11 

(87). At an election there were two candidates, one had four 
hundred and seventeen votes, but was defeated by a majority of one 
hundred and twenty-four ; how many people voted P 

(38). State how many boys are in a large public school, in which 
there are fifty-six in the first class, sixty-four m the second, thirty in 
the third, forty-nine in the fourth, seyenty-two in the fifth, and 
fift v-four in the sixth. 

(39). Find the sum of three numbers, the first of which is made 
up of 124 and 69 ; the second of which exceeds the first by 35, and 
the third exceeds the sum of the other two bv 60. 

(40). From April 23 to October 19 inclusive, how many days ? 

(41). Julias Csesar invaded Britain 55 B.C., how many years 
elapsed before the Norman Conquest in 1066 a.d. ? 

(42). An army consists of 27,563 infantry and 9,462 cavalry, it is 
reinforced by 13,261 infantry, 7,283 cavalry, and 4,106 engineers ; 
what is the total number of men ? 

(43). What is that number from which, if I first take seven 
hundred and eighty-three, and then three hundred and fifty-six, 
there will remain ninety-eight P 

(44). A farmer has in his poultry-yard thirty -eight ducks, forty- 
five fowls, nineteen turkeys, and fifty-three geese j how many has he 
in all? 

(45). If a person was born in 1852, in what year will he be 
forty-nine years of age ? 

(46). In 1855, 27,888 emigrants sailed to the United States, 4,991 
to the North American colonies, 29,868 to Australia, and 214 to 
other places ; what was the total number P 

(47). In the summer quarter of 1855, 87,646 deaths were regis- 
tered in England, and in the same period of 1857 the number 
exceeded the former by 12,944 j what was the number of deaths in 
the latter summer ? 

(48). In 1852 we imported 5,327,096 owt. of raw cotton from the 
United States, 172,670 cwt. from Brazil, 131,392 owt. from Egypt, 
1,094,884 cwt. from British India, and 36,278 cwt. from other parts ; 
what was the entire weight imported ? 

(49). In six months 32,682,415 persons were conveyed by railway 
in England and Wales, 3,905,724 in Scotland, and 2,661,466 in Ire- 
land ; find the entire number. 

(50). Make a complete table, showing the dates of the accession 
of the Norman and Flantagenet kings : William I. began to reign 
in 1066, and reigned 21 years, William II. 18, Henry I. 85, Stephen 
19, Henry II. 85, Richard 1. 10, John 17, Henry III. 56, Edward 
I. 35, Edward II. 20, and Edward III. 50 years. 

(51). In England and Wales there were in 1851 three millions 
two hundred and eighty thousand nine hundred and sixty-one 
inhabited houses, one hundred and fifty-two thousand eight hundred 
and ninety-eight uninhabited, and twenty-six thousand four hundred 
and thirty-four building. What was the total number P 
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12 ARITHMETIC FOB BBGINNEBS. 

SUBTEACTION. 

19. Example L—A farmer had 489 sheep, he sold 235 ; 
how many had he left ? 

Explanation. — We cannot at once tell Low many are 
left if 235 are taken away from 489. 

But the greater number, 489, is made up of the parts 4 
hundreds, 8 tens, and 9. So, too, the smaller number is 
made up of 2 hundreds, 3 tens, and 5. 

The smaller number can now be taken from the larger in 
parts, thus :— 

5 sheep taken from 9 sheep leave 4 sheep. 

3 tens, or thirty sheep, from 8 tens, or eighty sheep, leave 
5 tens, or fifty. 

2 hundreds from 4 hundreds leave 2 hundreds. Or, 
From 4 hundreds 8 tens 9 sheep, 
Take 2 „ 3 „ 5 „ 



There remain 2 



The number left is therefore 254 sheep (8. of A., 88). 

20. Example IL—A farmer has 459 sfieep, he sells 186 ; 
how many has he left ? 

We can here again separate these numbers into the parts 
of which they are made up, and say : — 

From 4 hundreds 5 tens 9 sheep, 
Take 1 „ 8 „ 6 „ 
But we cannot, as in Example I., take all the parts of the 
smaller number from the parts of the greater number, 
because one part of the less number, 8 tens, is greater than 
5 tens, or fifty of the larger number. 

21. We therefore adopt the plan of adding the same 
number to both the greater and the less. This does not 
alter their difference ;* but it makes it easier to take one 
from the other. 

We can take 6 sheep from 9, and the 3 sheep remain. 
But we cannot take 8 tens from 5 tens, so we add ten tens 
to the 5, and also add ten tens, but in the form of 1 hundred, 
to the lower line. The new number will then be— 

From 4 hundreds 115 tens (i.e. 5+10) and 9 sheep 

Take 2 hundreds (1+1)| 8 tens and 6 „ 



There remain 2 hundreds 7 tens 



and 3 



* We do not alter the difference between two unequal quantities if we add equal 
sum* to both [8. qf A., Axiom VI.) For example x Take £J and £d, their differeuce 
is 4*3. Now, add £7 to each, the £% becomes £9, and the £b becomes £1*. The 
ditferenoe between these suom. £9 an4 £12, is £3, the same as between £2 and £6. 
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STJBTBACTIOff. 13 

22. This process is called S^btbaction, because by it one 
number is subtracted or taken from another. 

The character — is the sign of Subtraction, and is called 
minus. 

Thus 459 — 186 = 273 is to be read, 

Four hundred and fifty-nine minus one hundred and 
eighty-six equals two hundred and seventy-three. 

23. Rule.— Place the less number under the greater, units 
under units, tens under tens, &c. Begin at the right, and 
take each number from the one above it, and set down the 
difference underneath. But when the lower number is 
greater than the upper, add ten to the upper, and in the 
next place on the left add 1 to the number in. the lower line. 

24. Example op Wobkut g.— If I have £7,963 in the bank, and 
draw out £3,287, how much remains ? 

7963 1 __ 7 thousand 9 hundred 16 tens 13 units. 
3287J - 8 „ 3 „ 9 „ 7 „ 



4676 4 „ ; 6 „ 7 „ 6 „ 

Seven from 3 cannot be taken; so add 10* to the 3. 
Seven from 13, leave 6 units. Set down 6 units. 
Add 1 to the 8 tens.* 

Nine tens from six tens cannot be taken ; so add 10 to the 6. 
Nine tens from sixteen tens leave seven. Set down 7 tens. 
Add 1 to the 2 hundreds. 
- Three hundreds from nine leave six. Set down 6 hundreds. 
Three thousands from seven leave four. Set down 4 thousands. 
The sum left in the bank, therefore, is 4,676 pounds. 

Exeecise IV. 

(a) — Oral. (1). Take seven oranges from fifteen oranges, how many 
remain ? Find the difference between sixteen and twenty-four. 

(2). Take twelve from forty-three ; eleven from twenty. 

(3). Take four three times from twenty ; eight twice from thirty. 

(4J. Take twentv-seven from forty-; fifteen from thirty-three. 

(5). What number must be added to thirty-one to make fifty P 

(6). Take six and four and oleven from forty-eight. 

(7). From eighty take six four times; from one hundred take 
nine five times. 

(8) . A boy who had a hundred and twenty marbles lost sixty-three j 
how many had he left ? 

(9). From the 7th of July to the 31st how many daysP 

(10). Add together the differences between sixteen and thirty ; 
and between twelve and eighty. 

* Tbe value is the same which has been added to both numbers, though the 
addition has been made in parts of a different name. A person may pay for an 
article worth 43, either 3 sovereigns or 40 shillings. 
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(11). A is 25 years old, B is 84, and is 69 ; what is the dif- 
ference between A's age and B's, between A's and C\ and betwre i 
B'sandCsP 

(12). 28-5; 40-16; 90-18. 

(13). 100 - 51 ; 84 - 19 j 23 - 17. 

(14). (27 + 13) - 19 j (18 + 16 + 10) — (7 + 3 + 4). 

(15). 70-9-9-9; 100-6-6-6; 23 - (12 - 8). 

(16). 18-15; 29-13; 56-49; 21-19. 

(17). 95 - 76 ; 82-17; 56-28; 104 - 18. 

(&) — Written. (1). A train contains 241 passengers, of whom one 
hundred and fifty are in the first and second classes j how many 
third class passengers are there ? 

(2). Of 283 trees in a park 94 were cut down; how many 
remained? 

(3). Find the difference between three thousand four hundred and 
fifty-six, and two thousand seven hundred and ninety. 

(4). Take eleven hundred and twenty-eight from four thousand ; 
and five hundred and seventy-two from two thousand six hundred. ■ 

(5). What is the difference between thirty-seven thousand six 
hundred and eleven, and one million ? 

(6) 283112 (7) 21685 (8) 170462 (9) 200000 (10) 60628 
190476 9127 39287 78310 13971 



(11) 21703 (12) 470126 (13) 667209 (14) 10271 (15) 20000 
16928 139278 287360 5693 17968 



(16). 7283 - 1296; 802709 - 6682; 500 - 72. 
(17). 808700 - 64729 ; 626387 - 149613 ; 20000 - 18621 
3972418 - 1369871 ; 1000000 - 729836. 
(274 + 381) - (109 + 62) ; 81 + 39 + 41 - 128. 
5968 - 2473 - 1068 - 35 ; 4078 - (692 + 3257). 
(1408 + 6623 + 808) - (6792 - 6481 + 409), 
In 1811, there weve altogether 640,500 men in the army, 
navy, and merchant service ; of these the two branches of the military 
force amounted to 601,488 ; how many were there in the merchant 
service P 

(23). If the expenses of a commercial house are £23,659, and the 
receipts £37,867, what are the profits P 

(24). What was the interval of time between the signing of 
Magna Charta in 1216 and the Revolution of 1688 P 

(26). The first Punic war commenced in 263 B.C., and the third 
terminated 146 B.C. ; what was the length of the interval P 

(26). What number, subtracted from a million, would leave seven 
hundred and fifty-three thousand six hundred and eighteen P 

(27). The Duke of Wellington was bom in 1769, and died in 
1852; how old was he? 

(28). In 1851 there were in England and Wales 8,762,588 males, 
and 9,160,180 females j find the difference. 
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(29). The total population of Great Britain, in 1801, was 
10,267393; in 1821, 15,180,351; and in 1851, 20,936,468; what 
was the difference between the increase in the former 20 years and 
the latter 80? 

(30). In 1852, the value of our exports to India was £7,382,907, 
and to Australia £4,222,205 ; what was the excess ? 

(31). How much must be added to the sum of 8,263 and 4,059 to 
make the sum of 10,562 and 5,837 P 

(32). In the year 1855, 635,043 births and 425,703 deaths were 
recorded ; what was the increase of population ? 

(33). The distance of Mercury from the sun is 36,791,000 miles* 
that of Venus 68,748,000, and that of the Earth 95,044,000 miles ; 
find the distance from the orbiv of Mercury to that of Venue, and 
from Venus to that of the Earth. 

(34). Milton was born in 1608, and died in 1674; how long di4 
he lire ? 

(35). At an election the successful candidate polled 5,384 votes, 
and his opponent 4,796 ; what was the majority ? 

(36). At an election the whole number of votes was 7,936, of 
which the unsuccessful candidate received 8,428; what was the 
majority ? 

(37). The Great Fire of London, in 1666, occurred sixty-three years 
after the accession of James I., and forty-one years after that of 
Charles I. ; when did each of them begin to reign ? 
, (38). A town traveller collected £1,200 from four customers ; 
from the first £352, from the seoond £67 more, and from the third 
£94 less ; how much did he receive from the fourth? 

(39). A tradesman has in his shop goods worth ^yb hundred and 
sixty-four pounds, and twenty-five pounds in his cash-box : he owes 
three hundred and thirty-four pounds, and debts to the amount of 
four hundred and fifty-nine pounds are due to him j what is he worth? 

!40). Find the sum and difference of 783 and 297. 
41). There are two numbers, of which the less is 682, and the 
sum is 1,500 ; what is their difference ? 

(42). Charles I. was beheaded in 1649, and his son succeeded in 
1660 ; what was the length of the interregnum ? 

(43). The battle of Bannockbu/C; was fought in 1314, and that of 
Waterloo in 1815 ; how many years elapsed between them ? 

(44). From the sum of 8,760,432,964 and 5,769,087,579 subtract 
their difference* 

(45). It is 18 miles from London to Watford, and Wolverton is 
34 miles beyond it ; how much further is Birmingham) which is 113 
miles from London ? 

(46). Ghimborazo, the highest mountain in America, is 21,427 
feet high, and Mont Blanc, the highest in Europe, is 15,732 feet. 
By how much does the height of the one exceed that of the 
other? 

(47). Take the sum of 12,936, 17,832, and 5094, from the sum of 
20,968, 35,796, 21,531, and 6,190. * 

o 2 
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MULTIPLICATION. 

25. Example I.—In a kitchen garden there are jive row* 
of cabbages, and in each row are 135 plants; how many cab' 
bagee does the garden contain ? 

Explanation. — In each row there are 135 plants, and there 
are 5 rows. Therefore the whole number of plants is 5 times 
as many as there are in one row, or 5 times 135 plants. 

a This number might be found by adding together 135 five 
times, according to the Rule of Addition (17). 

But a number five times as great as 135 may be found 
by a shorter way than that of addition. 

^ Since the number 135 is too large for us to increase it five 
times at once by the help of the tables, we take the number 
to pieces and make each separate part five times greater. 



dreds. 
1 


Tens. 
8 


Units. 
5 
5 


II. 


135 
5 


5 


15 


25 


675 



Here 5 times 5 units make 25 unite, 5 times 3 tens make 
15 tens, and 5 times 1 hundred make 5 hundreds ; the whole 
number is therefore 5 hundreds, 15 tens, and 25 units, as in I. 

But by the method of transferring, or carrying (15), as the 
25 units are made up of 2 tens and 5 units, we set down the 5 
units and carry 2 to the tens. Then, as 2 and 15 tens make 
17 tens, or 1 hundred and 7 tens, we set down 7 under the 
tens, and carry 1 to the hundreds. This added to the 5 
makes 6 hundreds. See H. 

There are therefore six hundred and seventy-five cabbages 
in the garden. 

26. This nrocess :s called Multiplication, because the 
number 135 has been multiplied or repeated five times. 

27. The character X is the sign of Multiplication. There- 
fore the answer might be thus expressed :— 

135 x 5 = 675; which is to be read, 
135 into 5 equate 675. 

The number multiplied is called the multiplicand; the 
number by which it is multiplied is the multiplier, and the 
answer, or result, is called the product (8. of A., 56). 

Hence Multiplicand x Multiplier = Product. 
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28. Rttle.— Set down the multiplier under the unit figure of 
the multiplicand. Multiply the unit by it, and if the answer 
be more than 9 set down the units ana carry the tens ; then 
multiply the tens ; add the tens which were carried, and if 
they make more than 9 set down the tens and carry the hun- 
dreds ; proceed in this way until the sum is workecL 

29. Example op Woektng. — There are 7 regiments of soldiers, 
and in each regiment 856 men ; how many are there in the whole P 

7 times 6 are 42. 
856 Set down 2 units and carry 4 tens. 

7 7 times 5 are 35, and 4 carried from the units make 89. 

. Set dotm 9 tens and carry 3 hundreds, 

5992 7 times 8 are 56, and 3 carried from the tens are 59 

hundreds. 

Set down 9 hundreds and 5 thousands. 
The answer is, five thousand nine hundred and ninety-two sol- 
diers j or, in figures, 5992 soldiers 5 or, 

856 soldiers X 7 = 5992 soldiers. 

Exeecisb V. 

(a) — Oral. (1). How many pence are in six boxes, containing 13 
pence apiece ? Fifteen children sit on each form in a school, and 
there are eight forms j how many children are there ? 

(2). When apples are four for a penny, how many can I buy for 
24 pence ? There are sixteen oui ces in a pound, how many ounces 
in 9 pounds? 

Multiply 5 by 4 and by 3 ; multiply 6 by 8 and 5. 

Seven times 18 j 8 times 14 ; 9 times 17. 

Three times four times six ; Twice eight times nine. 

(6). Multiply together 2, 3, 4, and 5 ; Also 4, 7, and 8. 

hS. 6 times 28. 4 times 43. 8 times 65. 

(8). There are 5 drawers in a cabiuet of coins, each drawer con- 
tains 8 compartments, and each compartment 12 coins 5 how many 
coins are there altogether ? 

(9). There are 12 houses in a row, and each house has 27 win- 
dows ; how many windows are there in all ? 

(10). In each window there are nine panes of glass ; how many 
panes in 824 windows P 

(11). On every page of a book there are 36 lines, there are 12 

Sages in every sheet, and the book contains 9 sheets ; how many 
nes are there ? 

(12). Multiply 5 by 3 four times in succession ; 2 by 8 three times. 
(13). Multiply all the nine digits together. 
(14). If seven boys have 26 marbles each, how many have they 
all together ? 

(15). In a house of 4 stories, having 3 rooms on each story, each 
room contains 2 windows of 16 panes each 5 how many panes of 
glass are in the house ? 
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(16). 88X5; 17x9; 

(17). (2 + 4) X(6 + 12); 

(18). 29X6; 123x3; 

85X12; 41X7; 

262X8; 154X9; 



21 X 11. 
(17 + 16) X a 
542 X 8. 
126 X 5. 
317 X 11. 



(b)— Written. (1). What if the total weight of forty-three parcel! 
weighing seven pound* each, and eighty-seven weighing ten pound* 
each? 

(2). In a train consisting of ftfte&a third-class carriages, each in 
four compartments, which hold six persons on each of the two seats, 
how many persons can travel ? 

Work the following sums : — 

(8) 729846 (4) 5729608 (5) 1780298 (6) 897241 
8 4 5 6 



(7) 208465 
6 



(8) 320987 
7 



(9) 162145 (10) 2746209 
8 9 



(U) 50768 
8 



(12) 809628 

7 



(13) 723698 (14) 506882 
6 9 



&. 



(17). 32897 X 6. 
20). 274 X 10 X 9. 



28684 X 10. (16). 329708 X 12. 

4286 X 5 X 8. (19). 27368 X 5 X 8. (20), 

(21). 123 X 11 X 12. (22). 508 X 6 X 9. (23). 172 X 6 X 8. 

(24). (508 + 62) X 6 X 6. (25). (723 + 64) X 4 X 8. 

(128 + 146) X 5 X 9. (274 - 88) X (82 - 75). 

(27). How many shots will be fired in seven rounds by three 
frigates of forty-two guns each ? 

(28). How many words in 8 columns of a dictionary, containing 
fifty-three words each ? 

(29). Find the product of seventy-six and eight. 

(30). Find the difference between the sum and the product of 
nine and fifty-six. 

(31). Suppose twelve trains of nine carriages each run daily on a 
railway, and each carriage contains, on an average, 47 people ; how 
many people are conveyed in a week ? 

(32). How many pages in 7 half-yearly volumes of a monthly 
publication, each number of which contains 48 pages ? 

(33). A wholesale dealer employs twelve clerks, three at salaries 
of £250, Owe at £160, and the rest at £90. He has also eight ser- 
vants, fire of whom receive £21 per annum, and the rest £18. The 
rent and taxes of the premises amount to £1,250 ; other business 
expenses to £2,855. His sales amounted in the year to £126,735, 
and his purchases to £111,297. What was his profit ? 

(34). How many persons can be seated in a church in which there 
are 98 pews, 45 holding five persona, and the rest six each ? 
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LONG MULTIPLIDATION. 
30. Example. — There are 27 regiments of soldier* in an 
army, and in each regiment 856 men ; how many men are in the 
whole army ? 

Explanation.— As each regiment consists of 856 men, 
the wLole army will contain 27 times as many. We must 
therefore multiply 856 by 27. 

But 27 is a larger multiplier than can be found in the 
tables, so we first multiply by 7, and then by 20. 
856 
27 



5992 = 856 X 7 
17120 = 856 X 20 

28112 xs 856 X 27 

Ve first multiply by 7 ; and the product, according to 
Rule (28), is 5,992. But 7 times 856 is only part of the 
required answer ; and we have also to multiply by 20. Now 
20 B ten times two. If, therefore, we multiply 856 by 2, 
and place the unit figure of the answer in the tens' place, we 
shjlf be multiplying at one step by 20 (8. of A., 69). In 
thii way we find that 1,712 tens, or 17,120, equal twenty 
times 856. On adding the two partial answers together, we 
get the whole product. Hence 

866 X 27 = 23112 

There are therefore 23,112 soldiers in the army. 

31. Bulb. — Place the multiplier under the multiplicand. 
Multiply first by the unit, and set down the answer as in the 
sirtple rule. Next multiply by the tens, and place the unit 
of uds product under the tens of the former answer. Place 
in like manner the first figure of the hundreds' product 
under the hundreds, the first figure of the thousands under 
thousands, and so on. Add all the answers together to find 
th* total product. 

& Wobkbd Example.— Multiply 5063 by 768. 
5063 X768 
768 



40504 = 5063 X 8 

80378 = £063 X 60 

35441 = 5063 X 700 

8888384 = 5063 X 768 
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EXEECIBB VL / 

(a) — Oral.* (I). At thirteen for a shilling, how many bunt-can 
I buy for eleven shillings ? 

(2). There are twenty-four sheets in a quire ; how many are there 
in fourteen quires ? How uiany in eighteen quires ? 

How many oranges in fifteen bags, containing 80 in etch ? 
Thirteen times twenty-five ? Eighteen times fifty-sii ? 
Three tfmes five times seventeen ? Four times seven times 
twenty-three ? 

(6). There are twenty quires in a ream. How many quirei ard 
there in forty-seven reams ? In sixty-one? In eighty -nine ? 

C7\ Thirty times twenty-eight? Forty times eighty-six P 

(8). How many calendar months are there in forty -nine years? 

(9). How many minutes are there in 150 hours P 

(10). Five times five times seventy? Eight times three times 
seventeen P 

(11). 3X2X6; 7 X 18 X 2; 14 X 12 X 4. 

(12). 17 X 16 X 3; 20 X 30 X 40 5 15 X 9 X 6. ' 

(ft) — Written* Work the following sums : — 

(1) 2963 (2) 50962 (3) 40786 (4) 219376 
18 27 58 347/ 



(5) 223954 (6) 70983 (7) 41832 (8) 693215 
137 216 307 1098 



(9) 141326 (10) 216831 (11) 150839 (12) 7286(B 
182 594 76 95 



(13). A town contains 4,253 houses, and, on an average, Jbur 
grown persons and five children in each. What is the population 
of the town P 

84). Add seventeen dozen to eighteen s<iore. 
5). Multiply three thousand four hundred and seventy-six £y 
two hundred and forty-five j also by seven hundred and nine. 

(16). If I buy eighteen horses at twenty-five pounds each, And 
sell eleven of them at thirty-three pounds each and the rest at thktf- 
seven pounds, how much do I gain ? 

(17). Multiply one hundred and seventeen by itself twice. 

(18). What is the value of a row of 27 houses, valued at se/en 
hundred and sixty-five pounds each P f 

(19). If I travel by railway 14 hours at thirty-four miles an hfur, 
and next day walk seven hours at four miles an hour, how far do I 
travel? 

(20). In a Government department there are fifty-three clerk* 
whose incomes average one hundred and forty-three pounds a yea*; 
what is the whole sum paid to them per annum P i 

* These may be worked mentally by the use of the extended table whicf ia 
given in the Appendix. 
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(21). 28646 X 31. (22). 345068 X 135. (23). 406832 X 359. 

(24). 108692 X 312 X 5. (25). 14196 X 15 X a 

(26). 108 X 19 X 25. (27). 32850 X 46. (28). 5076 X 132. 

(29). 30172 X 164. (30). (5082 -+- 176) X (32 + 51). 

(31). (1362 - 71) X (81 - 19). (32). 47268 X 3047. 

(33). 41960 X 3287. (34). 21968 X 5012. 

(35). Multiply the sum of 3005 and 1862 by their difference. 

136). Find the product of 50832, 146, and 94. 

1 37). Add the product of 197 and 506 to their difference. 

(38). What is the difference between sixty-five dozen and thirty- 
eight score ? 

(39). How many men are there in 16 raiments of soldiers, each 
containing 6 companies of 85 men each P 

(40). If a railway company pays, on an average, fourteen hundred 
and twenty-five pounds per mile for the land, and sixteen hundred 
ana twenty-eight pounds per mile as the expense of construction, what 
will be the total cost of one hundred and twenty-seven miles of the 
road? 

(41). In a spelling-book there are fifty-nine pages, containing lists 
of words i these are arranged in triple columns, each column con- 
taining forty-eight words ; now many words are there? 

(42). In a large public room there are eighteen chandeliers, each 
of which has four branches, and each branch holds seven candles j 
how many candles are there ? 

(43). A grazier who owned fifteen hundred sheep lost, during the 
prevalence of an infection, at the rate of thirteen a day for three 
weeks j how many had he left ? 

(44). In a book of 352 pages, each page contains twenty-four 
lines, and each line, on an average, eleven words j how many words 
are in the book ? 

(45). If one mile of telegraph wire weighs 139 lbs., what is the 
total weight supported by the posts of a telegraph 17 miles locg, and 
consisting of 16 wires ? 

(46). A man bought seventy-nine shares of the Great Western 
Kailway when they were worth a hundred and fifty pounds each, and 
sold them when they were at a hundred and sixteen} how much did 
he lose ? 

(47). Take the numbers 47 and 65 $ find the difference between 
their product and their sum. 

(48). What is the total weight of seventeen packages, containing 
three hundred and seventy-five pounds each ? 

(49). If, in a certain district, thirty-eight persons die per day on 
an average, how many deaths take place m the year ? 

(50). Multiply the number five hundred and seventy-six by itself, 
- and subtract the result from a million. 

(51). The equator is divided into 860 degrees, each of about 69 
miles ; what is the total circumferenoe of the earth ? 
, (52). Find the product of the sum and difference of five hundred 
and eighty-four ana seven hundred and fifty-six* 
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division. 

33. Example.— A father left the sum of £2,352 fo Jo 
divided equally among his six children. What should be the 
share of each? 

Explanation. — The whole sum has to be parted into six 
equal shares ; we have therefore to find a sixth part of it. 

But the sixth part of so large a sum as £2,352 cannot be 
found all at once, and must therefore be found in portions. 

Let us set down the whole sum, and place the six on the 
left side of it, thus :— * 

Thousand. Hundred. Tens. Units. 
6) 2 8 5 2 

8 9 S 

The first part is 2 thousands, but we cannot find the sixth 
part of this in thousands, so we call it 20 hundreds, and join 
it to the 8 hundreds. 

We next try to take the sixth part of 23 hundreds. But 
the nearest answer to this is 3 hundreds, which is the sixth 
part of 18 hundreds, so we set down the 3 hundreds, and 
carry on the 5 hundreds which haye not been divided. 

These 5 hundreds added to the 5 tens make 55 tens. But 
the nearest sixth part of 55 tens mentioned in the tables is 
9 tens, which we therefore set down, carrying on the remain- 
ing! ten which is notyet divided. 

This 1 ten and the 2 units make 12 units or single pounds. 
But the sixth part of 12 units is 2 units, which we set down 
under the units. Thus :— 

Because 3 hundred is the sixth part of 1800 

And 9 tens is the sixth part of 540 

And 2 units is the sixth part of 12 

Therefore 392 is the sixth part of 2352 

The answer therefore is, Three hundred and ninety-two 
pounds, which is the share of each (S. of A., 93). 

84. This process is called Division, because the number 
is divided, or separated into parts. The number so divided 
(2352) is called the Dividend, the dividing number (6) is 
called the Divisor, and the answer (392) is the Quotient. 

The character -f- is the sign of Division ; or sometimes the 
Dividend is put over the Divisor : thus — 

56 -f- 8 = 7j or, y = 7, may be read, 

Fifty-six divided by eight equals seven j or, fifty-six upon 
eight equals seven. 
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35. Rule.— Place the divisor on the left of the dividend, 
divide the first figure of the dividend, and place the answer 
underneath. If anything remains, carry it to the next 
figure, and divide the new number by the divisor. Set each 
figure of the quotient beneath that of the same value in the 
dividend. 

36. Example op Wobkikg.— If I have 43,268 apples, how many 
baskets can I Jill, holding nine apiece ? 

Nine into four cannot be found. 
I. 9)43268 Carry 4. Nine into forty-three thou- 

sands gives 4 thousands and 7 oyer. 

4807f Set down 4 thousands and carry 7. 

Nine into 72 hundreds aires 8 hun- 
n. dreds. 

9)43268 Set down 8 hundreds. 

Nine into 6 tens cannot be found. 

4000 = 36000 -f- 9 Set down under tens and carry 6, 
800 = 7200 -=- 9 Nine into 68 units gives 7 units and 
7 = 68-J-9 5 over. 

f = 5 -T- 9 Set down 7 units and carry 5. 

Nine into 5 cannot be found. 



4807}= 43268 -J- 9 Set down the ninth part of fire as 
not found; f. 
The answer is 4807f j or, 

43268 Four thousand eight hundred and seven and the ninth 

9 part of five. 

Exbbcibe VII. 

(a) — Oral. (1). Thirty soldiers are ranged in rows of five each j 
how many are there in each row ? 

(2). In twenty-four pages of this book how many leaves are 
there? 

(3). How many piles of twelve pence each can be made from 100 
penny pieces? 

(4). Add the half of fourteen to the third of thirty. 

1 5). Find the seventh of fifty-three and the twelfth of eighty. 

(6). What is the difference between the seventh and the eighth of 
fifty-six? 

What number multiplied by 14 will make 112 ? 



^ ft. Divide 120 by 6 j by 5 ; by 4 j and by 12. 

(9). How many threes, fives, and sevens are there in 106 ? 

10). Add the tenth of 200 to the sixth of 240. 

1 1). Find the half, the third, and the fourth of 162. 



$ 



ltfi 45 63. 108 ,-ox 273 106 288 n .v 412. K8. 175 

12) - ¥ 5 7 ; IT (18) - T 5 T* -a- a4) - T' T ; T 

(15). 270^-9 5 144-5-6; 200-4-8. (16). (7 + 12 + 5) -4- (8-2). 
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(b)— Written. (1). A thousand nuts hare to be divided among 7 
children ; how many will each har*e ? 

(2). If a cow be worth as much as 6 sheep, and eight cows cost 
£120, what is the value of a sheep ? 
(3). 6)47928 (4). 7)32047 (5). 8)210869 (6). 9)20047 

^v 32784 (8) 20000 (9) 96641 ^ 1270606 , u) 32741 
(12) . 2198654 (13) . 53825^9 (14) . 36096 ^ 216850 

(16). There are 144 children in a school; how many more rows 
do they form as they walk two and two than if they were to walk 
in threes ? 

(17). There are 21,392 persons in a town, and on an average 
seven live in each house ; how many houses are there in the town ? 

(18). I counted nine hundred and four windows in a street in 
which each house had eight windows ; how many houses were there ? 

(19). Divide the sum of three hundred and fifty-four and four 
hundred and eighty-six by five. 

(20). In a multiplication sum 11 is the multiplier and 34,818 is 
the product. What is the multiplicand F 

(21). What is that number which, multiplied by nine, will give 
two thousand nine hundred and forty-three ? 

(22). Divide the product of fifty-six and two hundred and eighty- 
six by seven. 

(23). The circumference of the earth is 24,900 miles ; how many 
hours would it take to go round it at the rate of nine miles an hour ? 

(24). A gentleman left at his decease £4,800. From this three 
legacies of £600 each had to be paid, one of £460, one of £528, and 
the rost was to be divided equally among six persons. What did 
each of the six receive ? 

(25). Find the difference between the fifth of seven hundred and 
ninety-three and the twelfth of nine hundred and sixty-two. 

J 26). Divide the sum of eighty-nine and ninety-sdven by their 
erence. 

(27). If I distribute five thousand eight hundred and eight pence 
amongst a number of children, giving to each boy 5d., to each girl 
3d., and to each an equal number, how many children receive the 
giftP 

(28). Divide the sum of five thousand and sixteen and three 
hundred and^fifty-nine into twelve equal parts. 

(29). Add the sixth of 1,278 to the eighth of one thousand. 

(30). What is the ninth part of the difference between twelve 
times ninety-seven and eight times three hundred and six ? 

(81). Find the difference between the seventh and the eleventh of 
ten millions. 
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LONG DIVISION. 

37. Example.— Thirty-six thousand seven hundred and 
eighty-four articles have to be made up into parcels of twenty' 
seven each; how many parcels can be made ? 

Explanation.— The whole number has to be divided into 
parcels of twenty-seven; and the number twenty-seven is 
therefore the divisor. 

But since twenty-seven is a larger number than any multi- 
plier in the tables, we cannot do this sum by the short rcethod 
of Division. 

27)36784(1000 = the twenty-seventh of 27000 
27000 300 =s „ n 8100 

60 == „ „ 1620 

9784 2 = „ „ 64 

8100 i? = » » 10 

1684 13621? = w n 86784 
1620 

64 
54 

10 Edmainder. 

We first inquire how many times 27 is contained in 36 
thousand. The answer is 1 thousand times only, for 2 thou- 
sand would be too much. We therefore set down 1 thou- 
sand as the first part of the answer, and subtract 1,000 times 
27 from the dividend. 

There now remain 9,784 to be divided by 27. 

We next try to find the twenty-seventh part of 97 hun- 
dreds, and the nearest answer in hundreds is 3 hundreds. 
We set down the 3 hundreds, multiply 27 by 3, and take 
8,100 from the undivided part. 

There now remain 1,684 not yet divided by 27. 

We take the 168 tens, and find how many times 27 is con- 
tained in this number. The nearest answer is 6 tens. We 
therefore set down 6 tens, and take 6 times 27 tens away 
from the former remainder. 64 now remain. 

But 64 divided by 27 gives 2 as the nearest quotient, 
and twice 27 makes 54. We therefore subtract 54 from 64, 
and leave 10 remaining undivided (8. of A., 99). 

The answer is therefore, One thousand three hundred and 
sixty-two parcels, and 10 articles remaining, or 1362$. 
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38. Rule fob Lokg Division. — Write tlie divisor to 
the left of the dividend, and separate them by a line. Take 
as many figures from the left of the dividend as there are in 
the divisor, find how many times the divisor is contained in 
it, and set this number on the right as the first part of the 
auotient. Multiply the divisor by it, and subtract this pro- 
duct from the dividend, setting down the remainder. To 
this remainder bring down the next figure of the dividend, 
and try how many times the divisor is contained in it, and 
set down this number as the next part of the quotient. 
Multiply as before, and subtract each new product from the 
part of the dividend remaining, until the whole is divided. 
89. Example ov Wobxiwg.— Divide 732,506 by 153. 

732 thousands divided by 153 give 4 thou- 
153)732506(4787 sands. 4 timej 153 makes 612. Set down 4 
612 thousands. 

612 from 732 leaves 120 thousands. 

1205 Bring down 5 hundreds. 

1071 1205 hundreds divided by 153 gives 7 hun- 

dreds. 7 times 153 makes 1071. Set down 7 

1340 hundreds. 

1224 1071 from 1205 leaves 134 hundreds. 

Bring down 0. 

1166 1340 tens divided by 153 gives 8 tens. 

1071 8 times 153 makes 1224. Set down 8 tens. 

1224 from 1340 leaves 116 tens. 

95 Bring down 6 units. 

1166 units divided by 153 gives 7 units. 
7 times 153 makes 1071. Set down 7 units. 
95 remain undivided. 
Answer, — Four thousand seven hundred and eighty-seven and the 
hundred and fifty-third part of ninety-five. 

Mxebcisb VIII. 

{a)— Oral. (1). Find the eighteenth pari of thirty-six. The 
twenty-fourth part of 144. 

(2). How many times is thirteen contained in fifty-two? 

(3). Five hundred marbles have to be divided among twenty 
boys. How many will each receive ? 

(4). A hundred and fifty bushels of corn were eaten by 25 horses. 
What was the share of each ? 

(5). Divide 240 by 16, by 20, by 15, and by 8, and add the quo- 
tients together. 

(6). Add the twenty-third of ninety-two to the fourteenth of 112, 
a (7). In a row of twenty-eight houses there are five hundred and 
sixty windows j how many are there in each house ? 

(8). What is the difference between the hundredth part of a mil- 
lion and the fiftieth part of tern thousand ? 
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>). What is the average of 15, 16, 18, and 19 F 
10). Out of £260 how many persons can he paid £8 each f 
^v 280 720 /19 v 1000 960 /1Q v 1080 2480 

(11) - 14 ; 18* (12) ' -20-* -2A* (13) * HT ' IT 

(14). (120 + 24) -f- (30 - 6). (15). 810 -f- (7 + 2). 

(16). One man can do a certain work in 72 days ; in how many 

days would 8 men do it? In how many would 4? would 8P 

would 12? 

(17). What is the fifteenth part of three millions? 

(b) — Written, (1). How many vessels capable of holding 780 men 
can transport an army of 30,000 ? 

(2). How many times can three hundred and twenty-seven be 
subtracted from five thousand five hundred and seventeen ? 

(3). If in the year 1856, 636,048 children were born in England, 
how many were born, on an average, per day, and how many per 
week, throughout the year ? 

(4). In a town, 9,836 deaths were registered in 74 days, how many 
is that per day ? 

(5). In a coalpit where 619 miners are employed, the number of 
tons of coal produced annually is 206,652 1 what, on an average, 
does each man obtain ? 

(6). If 19,460 is the dividend, and 695 is the quotient, what is 
the divisor ? 

(7). Out of an estate of five thousand pounds an executor has to 
pay one legacy of six hundred and fifty-two pounds, four others of 
five hundred and fifty pounds each, and to divide the remainder 
equally among six persons. How much will each receive ? 

(8). Divide the sum of 1,866 and 2,037 by their difference. 

(9). What number multiplied by 387 will give 48,762 ? 

(10). 287632 •*- 19. (11). 5068415 -f- 23. 

(12). 9862013 -5- 41. (13). 5086291 -f- 53. 

(14). 217968 -4- 102 ; 10862*4 -f- 521 ; 4098763 -*- 148. 



,,-v o«roo 408629 „-* 7290831 1000000 

(15) - -27- ' -603- (X6) - -lUS-' -21^' 

n ~ 6086762 7103826 nQ v 2050308 6219834 

(17) ' ~3i5" J ^429- a8) - -W % "136" ' 

(19) ^3 + 584 , 6086 + 519 (2ff) 10000-713 21783+6046 
66 ' 312-119 # V h 94-71 % 27+18 
(21). A legacy of six thousand one hundred and forty-four pounds 
was left to the poor ef a large town ; nine pounds were to be given 
to each man, and seven pounds to each of an equal number of 
women. How many persons*received the benefit of the bequest ? 

(22). The answer to a multiplication sum is 1,404,336, and the 
multiplicand is 5,163 ; what is the multiplier ? 

(23). How many times can I subtract fifty-nine from 10,000. 
(24). If 19,118 be the dividend, 616 the quotient, and 21 the 
remainder of a Division sum, what is the divisor t 
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MULTIPLICATION, DIVISION, &c., COMBINED^ 

40. Example J.— There are Jive and a half yards in a 
pole ; how many yards in 8,692 poles ? 

Explanation. — We have here to take fire times 8,692, 
and also the half of 8,692. One part of tho sum will, there- 
fore, be done by Multiplication, another by Division, and 
another by Addition, thus :^- 
2)8692 
5 



43460 = five times 8692 
4346 = tho half of 8692 



47806 = the number of yards in 8692 poles. 

41. Example II.— Find four-sevenths o/2,772. 

Explanation. — One-seventh of this number must be found 
by Division, and four times one-seventh must be found 
by Multiplication. We have< therefore to divide by seven, 
and to multiply by four. But this may be done either by 
multiplying first and dividing afterwards, as in II., or by 
dividing first and multiplying afterwards, as in I. 

I. 7)2772 IX 2772 

396 = 1-seventh of 2772 

4 7)11088 = 4 times 2772 

1584 = 4-sevenths of 2772 1584 = the 7th of 4 times 2772 
Exeboics IX. 

(a) — Oral. (1). Find half as much again as 18. 

(2). Twice the third of nine ; Three-sevenths of seven. 

(3). Multiply 12 by 1*, by 2*, and by 8f 

(4,). One boy has 80 marbles, another has half as many again, 
another has a third as many, another a fifth as many, and another 
a sixth as many. How many has each ? 

(S). Multiply 10 by 2£, by 4*, by 7*. 

(6). Find three-fifths of twenty ; five-ninths of sixty- three. 

1 7). Four-sevenths of twenty-one ; six-ninths of eighty-one. 

i8). Four-elevenths of ninety-nine j three-fifths of forty-five. 

(9). What is the difference between three-fourths of twenty-four 
ana six-sevenths of fourteen P 

SL0). What number is a sixth as much again as twenty-four ? an 
th as much again as thirty-two ? 

!b) — Written. (1). What is the eleventh part of six score ? 
2). 4193 X H; 2047 X 10*. (3). 4082 X 7*; 2193 X 181. 
(4). 1063 X 13ii 219 X 5f. (5). 72816 X 13* 5 82789 X 11*. 
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(6). Three-eighths of two hundred and seventy-two ; five-ninths 
of ten thousand and eight; seven-ninths of a million and seventeen P 

(7). A mile, or 1760 yards, of road, had to he mended hy three 
labourers ; of whom the first could do twenty yards a day, the second 
half as many again, and the third a fifth as many again as the other 
two together. When they had been at work two weeks of six days 
each, how much remained to be done ? 

(8). In a glasshouse 30 men are -employed making bottles ; what 
will be the total number made per week, if 3 men can make 500 in a 
day? 

(9). A brickmaker can make 2,000 bricks in a day; how long will 
it take four men to make 120,000 P 

(10). (196347-+ 2035914) X (918635-817209). 

(11). (235 + 627) -r- (4172 - 4096). 

(12) 796 + 487-98 . 406 X (382 - 1 94) 
523 - 397 5 (26 + 18) X 7 

az) (2067 + 818 + 519) X (327 + 41 - 68) 

1 '' 411 + 71 + 56 - 108 

(14). In a school there are 108 boys aged twelve years ; 46 
aged eleven ; 29, ten ; 56, eight ; 23, seven ; 14, six ; and 10, five. 
How many boys are in the school, and what is their average age P 

(15). By the Great Northern Railway it is 32 miles from London 
to Hitchin, 44 from Hitchin to Peterborough, 44 from Peterborough 
to Newark, 36 from Newark to Doncaster, and 35 from Doncaster 
to York. How far is it from London to Newark, and from London 
to York ; and what is the average distance between the stations P 

(16). From London to Exeter is 193 miles ; how long would a 
man be walking the distance, if he walked 4 miles an hour for 8 
hours per day ? 

(17). Divide £1,000 between A, B, and 0, giving A £160 more 
than O, and C £105 more than B. 

(18). How many pence will be taken in a day by an omnibus 
conductor who has 73 passengers paying threepence each, forty-nine 
paying fourpence each, and fifty-eight paying sixpence each ? 

(19). Four hundred and eighty marbles are divided among three 
boys according to their ages. The first, who is twelve years old, 
takes twelve parts; the second takes seven; and the third, five 
parts. How many does each receive P 

(20). How many times greater is the population of Lancashire, 
which was 2,068,913 in 1851, than thatof Rutland, which was 24,272? 

(21). In Middlesex, Kent, Surrev, and Stafford, the populations 
were at the last census, 1,895,710 ; 619^,225 ; 684,805 ; and 630,506 
respectively ; what was the average for each county ? 

(22). What is that number whose fifteenth part is made up of 
two gross, nine score, and eight dozen P 

(23). In how many days will a traveller, who drives at the rate of 
seven miles an hour for eight hours a day, accomplish a journey 
of five hundred miles ? 
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EEDUOTION BY MULTIPLICATION. 

42. Example. — How many inches are there in 30 yards ? 
Explanation.— K we know how many inches there are 

in one yard, we can find the answer at once by multiplying 
that number by 30. 

But it is more usual to work the answer! step by step, in 
this way :— 

80 yards 
J* 

90 feet in 30 yards, because 3 feet make 1 yard 
12 
1080 inches in 90 feet, because 12 inches make 1 loot. 
There are therefore 1,080 inches in 90 yards. 

43. This is called Descending Reduction, because by 
it we reduce any quantity from a higher to a lower name. 

All Descending Seduction is worked by multiplication, 
and the multipliers are always those given in the tables. 

44. Rule. — Begin with the number of the highest name, 
and multiply by the number which will reduce it to the next 
lower name. Add in the figures of the lower quantity from 
the top line. Multiply the result by as manjr of the next 
lower name as make one of the greater. Add in as before, 
and continue this process until the required denomination is 
reached. (See Tables, p. 69.) 

45. Ezaktli of WoBKHTG.— Reduce £4 17s. 9}d. td farthings. 
£ s. d. 

4 17 9| Twenty times four are 80. Add 

20 17shillings. Set down^J shillings. 

97 shillings in £4 17s. Twelye times 97 are 1164, and 9 

12 pence are 1173. Set down 1173 

1173 pence in £4 17s. 9d. ^; p timefl im m ^ and 

_!! ,. . „ „ . 3 are 4695. Set down 4695. 

4695 farthings in £4 17s. 9Jd. 

46. If our Money were Decimal, so that Ten Mils made One 
Cent, Ten Cents One Florin, and Ten Florins One Found, Reduc- 
tion would be worked without trouble, and without the use of mul- 
tipliers, because we can multiply by ten at sight (S. of A., 296). 
Thus the same sum of £4 17s. 9|d. would be equal to £4 8fl. 9c. 1 m. 

Now Beduce £4 8 florins 9 cents 1 mil to mils :— 

£ fl. c. m. 

4 8 9 1 ss 48 florins 9 cents 1 mil, because 10 florins are £1. 

ss. 439 cents 1 mil, because 10 cents are 1 florin. 

= 4891 mils, because 10 mils are 1 cent. 
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ExiacisB X. 

fa) — Oral, (1). How many farthings in 4fcL J in 6{&. ; in 10Jd.? 
2). Reduce to pence Is. 9d. ; 4s. 8d.; 6s. Sd.; 12s. 4d. ; 7s. 6d. 
(8). To how many persons can I giye twopence out of 6s. 8d. ? 
(4). How many inches are there in 3 ft. 8 in. ; in 4 ft. 9 in. t 
(5). "How many sixpences are there in £1 ; in 18s. j in £2 5s. ? 
(6). Reduce to pence three half-crowns ; twelve shillings. 

!7). How many times does the clock tick in 3 hours ? In 1± hour ? 
8). Reduce »1 to farthings; to halfpence; to threepenny 
pieces ; to fourpennv picees. 

(9). How many sixpences may I obtain in change for a £5 note ? 
10). Reduce to farthings. 2£d. ; Is. 8Jd. ; 2s. 6d. 
^" v To halfpence. 5s. 7£d. ; 10s. 6d.; 8s. 4$d.j 12s. lOd. 
To pence. 13s. 8d. ; 5s. 6d. ; 14s. 9d. ; 17s. 2d. 
To shillings. £6 10s ; £S 13s. j £1 17s. ; £7 lis. 
To half-pints. 3 qts. 1 pint ; 2 gal. 3 qts. ; 6 gal. 2 qts. 
To ounces. l|lb. ; 3 lbs. 4oz.; 12 lbs.; 4 lbs. 6 os. 
To minutes. 2 hours ; 5} hours; lday; 15 hours 47 min. 
(b) — Written. (1). Reduce the following sums to farthings : — 
£17 8s. 9fd. ; £45 6s. 8£d. ; £29 13s. 7* d. ; £106 14s. 7d. 
(2). How many halfpence in £25 ; in £16 13s. 4d. j in £59 3s. 8d. P 
(3). Reduce to pence £29 17s. ; £213 12s. 3d. ; £49 5s. 6d. 
In £56 how many shillings ; fourpenny pieces j and pence? 
Reduce £58 to pence; 372 shillings to halfpence. 
How many sixpences in £84 15s. ? Farthings in 27 crowns ? 
In £18 10s. how many half-farthings ? In 125 florins how 
many pence P In 19 half-crowns how many farthings P 

(8). Bring £16 15s. 4£d. to halfpence ; £294 6s. 2d. to pence. 

J9). How many inches in 17 m. 3 fur. 18 p. P In 19 yds. 2 ft. P 
"0). Reduce 38 miles to feet ; 1 league 1 m. 1 fur. to yards. 



i 9 

a*. --- . - ..„ _...,.. 

(11). 2 m. 6 far. 3 p. to yds. ; 176 yds. to in. ; 8 m. 3 far. to feet 

(12). - " --.--.. 

poun< 

(13). 

(14). 



5 tons to pounds ; Q cwt. 3 qrs. to ounces ; 15 cwt. 18 lbs. 
to pounds. 

To ounces, 72 cwt. ; 13 st. 12 lbs. 5 oz. ; 3 tons 2 qrs. 
To grains, 19 lbs. troy ; 5 oz. 3 dwts. ; 17 oz. 6 dwts. 6 grs. 
15). 3 lbs. 7 oz. 2 dwts. to dwts. ; 27 oz. to grains ; 6 lbs. 7 of. 
3 dwts. 9 grs. to grains. 

(16). 17 ells 4 qr. 2 nl. 1 in. to half inches. 

(17). 5 a. 2 r. 16 p. to sqare yards ; 3 a. 1 r. 9 p. to perches. 

(18). 17 sq. yds. 8 sq. ft. 71 sq. in. to square inches. 

(19). 25 acres to poles ; 13£ a. to square yards ; 5 a. 2 r. to roods. 

(20). 28 gals, to pints ; 17 bush, to quarts ; 35 gals, to half-pints. 

(21). 17 pks. 3 qr. 1 pt. to pts. ; 5 qr. 2 coon* 2 bush. 1 pk. to qts. 

(22). 17 wks. 1 d. to hours; 15 yrs. to days; 19 hrs. 3 m. to seconds. 

(23). 21 wks. 5 days to hours $ 3 yrs. 17 wks. 5 days to days. 

* The pupil is recommended to pass over the stuns beneath this line for the 
present, and to return to them as soon as he shall hare worked all the sums in 
addition, subtraction, multiplication, and division of money. 
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DEDUCTION BY DIVISION. 

47. EXAUPLB.—In 3,286 farthings how many pounds f 
Explanation. — If we knew how many farthings are in 

one pound, we might obtain the answer at once by dividing 
3,286 by that number ; but it is more usual to divide step 
by step in such cases ; thus :— 

4) 3286 farthings. 

1 2)821-2 pence and farthings 

2°) 68-5 shillings and pence 

£3 8s. 5£d. pounds, shillings, pence, and farthings. 

Because there are four farthings in one penny, we may 
find how many pence are in 3,286 farthings by dividing by 4, 

In 3,286 farthings, therefore, there are 821 pence and 2 far- 
things. But as there are 12 pence in a shilling, we find 
how many shillings are in 821 pence by dividing by 12. 

In 821 pence, therefore, there are 68 shillings and 5 pence. 
And because there are 20 shillings in one pound, we may 
find how many pounds are in 68 shillings, by dividing by 20. 

In 68 shillings there are £3 8s. 

There are therefore £3 8s. o|d. in 3,286 farthings. 

48. This process is called Ascending Reduction, because 
by it we reduce any quantity from a lower to a higher name. 
All ascending reduction is worked by division, and the series 
of divisors is always that given in the tables (S. of A., 116). 

49. On a Decimal method, instead of 960 farthings, 1,000 
mils would make a pound, and the reduction would then be 
worked at sight ; for, — 

3,286 mils = 328 c. 6 m., or 32 fl. 8 c. 6 m., or £3 2 fl. 
8. c. 6 m. 

60. Rule. — Divide the number by as many of the less as 
make one of the greater ; leave the remainder, and divide 
the first quotient by as^ many of that name as make one of 
the next nigher. Continue to divide by the numbers given 
in the tables until the required denomination is reached. 

51. Example op Wobkino. — Reduce 10,007 ounces avoirdupois 
to hundredweights. 
16)10007 By Long Division the sixteenth of 10,007 is 

625, and 7 over. 

28)625-7 Set down 625 pounds, and a remainder, 7 ounces, 

The twenty-eighth part of 625 is 22 and 9 over. 

4)22-9 Set down 22 quarters, and a remainder, 9 lbs. 

The fourth part of 22 is 5 and 2 over. 

5-2 Set down 5 cwt. and 2 qrt. 

Answer— 10,007 ounces are 5 cwt. 2 qrs. 9 lbs. 7 ot. 
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EXEECISB XT. 

(a)~Oral. (1).— What are nine farthings worth? thirteen far- 
things P twenty -two farthings ? 

(2). Twenty-seven tarthings? thirtyfive? sixty-three farthings ? 

(3). Add seven farthings to twelve ; nine farthings to eighteen. 

(4). Seven articles at nine farthings each? eight at eleven far- 
things ? thirty at forty farthings. 

!5). Forty pence? fifty-three pence? seventy-sixpence? 
6). Add fifteen pence to eleven pence ; twenty-two to eighteen 
pence 5 ninety-four pence ? 

(7). Three articles at seventeen pence each ? ^.ve at nine pence ? 

(8). Thirty-nine shillings? fifty-eight shillings? 209 shillings? 

(9). Add seventeen, eighteen, and nineteen shillings together. 

(10). Four articles at sixteen shillings? eight at twenty-one 
shillings ? nine at eighteen shillings ? 

(11). What sum could be changed into 230 halfpence ? into 117 
farthings? 28 half-crowns ? 

(12). Find the worth of 17 fourpenny pieces ; 35 sixpences. 

(13). In 100 threepenny pieces, how many shillings? In 69 
half-crowns how many pounds ? 



14). Change the form of the expressions, 100 oz. ; 132 lbs. 

, .... ... ... .. 



fa 



125 minutes ; 23 days ; 53 hours j 47 months. 
16). 39 inches; 84 feet; 17 furlongs; 40 inches; 29 feet. 
(5)— Written. (1). Seduce to pounds 1,176 shillings ; 20,978 pence. 
(2). 500 farthings ; 3248 pence ; 107,962 farthings. 
(3). 186,234 pence ; 5,096 shillings ; 82,634 farthings. 
14). 72,108 halfpence ; 6,096 farthings ; 819,436 half-farthings. 
(5). 21,679 pence ; 8,274 shillings ; 10,832 crowns. 

!6). 72,436 fourpenny pieces ; 82,456 threepenny pieces. 
7). 1,200 halfpence ; 75,000 farthings ; 62,189 pence. 
(8). How many £5 notes are there in 7,286 pence? in 31,965 
pence ? in 20,836 farthings ? 

(9). Reduce to pounds 187,563 mils ; 12,796 cents ; 175 florins. 
(10). How many florins in 7,286 mils ? In 2,178 cents ? 

(11). Beduce to miles 96,834 ft. ; 17,200,786 inches. 

(12). To furlongs 1,760 poles ; 23,478 yards ; 185,634 feet. 

(13). To acres 125,000 poles ; 72,984 roods ; 326,584 sq. yds. 

(14). To roods 2,500,000 sq. inches ; 185,634 sq. ft. 

(15). Beduce to cwts. 1,000,000 oz. ; 3,972 lbs. ; 200,000 drs. 

(16). To tons 18,563,947 oz.; 21,847 lbs.; 500,000 qrs. 

(17). Beduce to stones 276 lbs. ; 319,768 oz. ; 25,068 lbs. 

(18). Beduce to troy pounds 11,263 gr. ; 518 dwts. ; 207 oz. 

(19). Beduce 2,967 cub. ft. to cub. yds.; 72,863 cub. in. to cub. ft. 

(20). How many weeks are there in 1,000,000 minutes ? How 
many days in 314,728 hours ? 

(21). The " Times" of June 10th, 1858, bore the number 23,016, 
on what day did it first appear? 
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COMPOUND ADDITION. 

52. Example. — J. gentleman pavs the following turn* to 
tradesmen, — to the butcher, £9 3a. 6ji; fr <Ae baker, 
£1 17s. 6d. ; to *A« grocer, £12 18s. 4}d. ; and to the upholsterer, 
£39 15s. ; how much does he pay in all! 

Explanation. — As these sums of money have^to be added 
together, they should be arranged in columns/so that only 
those numbers stand together which have the same meaning. 
£ a. d. 

Butcher's bilL 
Baker's „ 

Grocer's „ 

Upholsterer's n 
Total. 

We first add the farthings together, and find that there 
are fire in all ; but because four farthings make a penny, we 
set down 1 farthing in the form \, and carry the 1 penny to 
the column of pence. 

Then 1 penny and 4 and 6 and 6 make 17 pence ; but be* 
cause 12 pence make 1 shilling, 17 pence make 1 shilling and 
5 pence ; we therefore set down 5 mnder the pence and carry 
1 to the column of shillings. 

We next add 1, 15, 18, 17, and 3 together, because they all 
mean shillings ; these we find to make 54 shillings : but be- 
cause 20 shillings make 1 pound, 54 shillings are equal to 2 
pounds aad 14 shillings ; we therefore put the 14 down 
under the shillings, ana carry 2 to the pounds. 

On adding the 2 to the other pounds, we find that they 
amount to 63. 

The whole sum paid to all the tradesmen is £63 14s. 5Jd. 

53. This is called Compound Addition, because the quan- 
tities are of different kinds — pounds, shillings ; yards, feet ; 
tons, cwts., &c, and are related to each other according to 
the special rules given in the tables. 

54. If our money were decimal, the carrying from each 
column would be the same as in Simple Addition. 

The same amounts would be then thus expressed:— 

£ fl. o. m. 

9 17 7 Butcher's bin. 

18 7 6 Baker's „ 

12 9 1 9 Grocer's „ 

89 7 5 Upholsterer's „ 

The total would be £63 7 2 1 and this is the same amount as 



the former (£68 14*. 5*d.), only decimally < 
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COMPOUND ADDITION. 85 

65. Bulb. — Place the number* which refer to the same 
quantities in separate columns, according to the tables. Add 
the numbers in eaeh column by themselves, beginning with 
those of the lowest value ; carry to the column on the left as 
many of the less as make one or more of the gjreater, placing 
the remainder only under the column on the right. Proceed 
in this way until all are added. 

56. Example or Working. — Five parcels of goods weighed 
respectively 3 qrs. 18 lbs. 5 oz. ; 1 cwt. 1 qr. 7 lbs. ; 2 qrs. 11 lbs. 
12 oz. 8 drs.; 27 lbs. 6 oz. 11 drs. ; and 2 cwt. 1 qr. 17 lbs. 8 oz.; 
what was their entire weight ? 

11 and 8 make 19 drams. But 19 drams 
are 1 oz. 3 drs. 
Set down 3 drs. and carry 1. 

1 and 8 and 6 and 12 and 5 are 32 oz. 
But 32 oz. are 2 lbs. 

Set down oz. and carry 2. 

2 and 17 and 27 and 11 and 7 and 18 make 
82 lbs. But 82 lbs. make 2 qrs. 26 lbs. 

Set down 26 lbs. and carry 2. 

2 and 1 and 2 and 1 and 3 make 9 qrs. 
But 9 qrs. make 2 cwt. 1 qr. 
Set down 1 qr. and carry 2. 

2 and 2 and 1 make 5 cwt. 
Set down 5 cwt. 

Exibcisb XII. 

(a)— Oral. (1). I bought three articles, costing 7|d., 4Jd«» and 
Is. Sd. ; what did I spend altogether? 

(2). A man earns lis. a week, bis wife 3s., and his son 2s. 9d. j 
what are their total earnings P 

(3). I have a half crown, a florin, a shilling, and two penny pieces 
in my pocket ; how much is there altogether P 

(4). How many weeks and days are there from the first of August 
to the end of October? 

(5). Add Is. 7d. to 5s. 8d. Find the sum of 3|d., 7|d., and 6*d. 

(6). Two forms are placed together, measuring 6 ft. 8 in. and 
4 ft. 9 in. ; express the whole length in yards. 

(7). Add 8 sixpences, four fourpenny pieces, 7 pence, and 5 half- 
pence together. 

(8). I bought a hat for thirteen and sixpence, an umbrella for 
seventeen and ninepenee, and a pair of gloves for three shillings and 
sixpence ; how much did I spend P 

(9). Three books cost 9d., Is. 4d., 4s. 6d.; what is the total cost f 

(10). 3|d. + 4*d. + 7£d. ; 10s. 6d. + 4s. 8d. + 3s. 9d. 

(11). £1 10s. + 15s. 60. + *W. i W- + 4*d. + 1* W-5 
lis. 2d. + 7id. + 8s. 

(12). £3 2s. 8d. + £1 2s. 6d. + 16s. j £2 9s. 8d. + £17 6«. | 
4E3 19s. 6d. + lis. 3d. 
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(5)— Written. (1). Wha2 sum win pay four bills, of wMch the first 
amounts to four pounds seven shillings and sixpence halfpenny, the 
second to eight pounds thirteen and fourpence, the third to seven- 
teen shillings and m/iepence three farthings, and the last to twenty- 
three pounds fifteen shillings ? 

(2). Add together £4 3s. 7}d., £17 8s. 9d., £29 lis. 6}d., and 
£12413s.6Jd. 

£ s. d. £ s. d. £ s. d. £ s. d. 

(3) 28 19 4} (4) 128 6 9 (5) 18 6 4 (6) 29 1 3J 
11 13 2 45 13 2} 2 3 9 18 5} 

123 9 6} 1 10 11 5 12 7f 7 9 2* 

17 4} . 17 3 2* 41 2 9} 2 18 



- 


£ s. 


d. 


£ 8. 


d. 


£ s. d. 


£ b. d. 


(7) 14 


n 


(8)2 1 


n 


(9) 21 8 10} 


(10)1 4 7* 


3 


9 


1 5 


a 


18 6 ^ 


19 6 


1 2 


8* 


2 17 


2 19} 


2 18 3} 


17 


2} 


11 


9* 


19 8} 


3 2 6 







(11). £2 8s. 3d. + 5s. 6}d. + 14*. 3}d. + £5 2s. 8}d. 

(12). £17 2s. 6d. + £1 10s. 4- 3s. 7}d. + £14 + £53 5s. 7}d. 

(13). £21 9s. 8d. 4- £7 2s. 3}d. + £52 14s. 3}d. + £103 2s. 8}d. 

(14). £2,168 13s. 2^d.+£407 3s. 6d.+ £812 10s. 5}d. +£410 18s. 

(15). £728 Is. 2d. + £619 3s. 4d. + £5 12s. 6d. + 
£10 10s lOd. 4- £7 9s. 

(16). £13 2s. 6d. + £40 13s. 2}d. + £1 9s. 7{d. + 16s. 2}d. + 
Is. 7}d. + £100. 

(17). £81 3s. 6}d. 4- £7 12s. 6}d. 4- £3 12s. 4|d. 4- £76 6s. 8d. 

(18). £3,047 18s. 6d. -f- £2,098 17s. 4d. + £312 6s. 8d. + 
£4,127 13s. 8d. 

(19). Add £10 2 fl. 8 c. to £6 2 fl. 5 m., and to £3 2 fl. 6 c. 8 m. 

(20). £27 5 fl. 6 c 3 m. -f- £7 2 fl. 1 c. 8 m. -f 17 fl. 2 m. 4- 
635 mils. 

(21). Add together 47 fl. 85 e. and 158 m., 29 c., 16 fl. 43 m. 

(22). Add£63fl.6c.4m.to£13fl.7c.2m.andto£128fl.9c.6m. 

mS. £54fl.8m.4-6fl.7c.4m.4-lfl.9m.4-12fl.6c.4-£98c. 

(24). A taxgatherer collected vlve pounds four shillings and six- 
pence halfpenny from one house, three pounds fifteen shillings from 
the next, eight pounds and ninepence three farthings from another, 
and twelve pounds five shillings and ninepence from another \ how 
much had he altogether f 

(25) 3 tons 19 cwt. 2 qrs. -f 5 tons 17 cwt. 1 qr. + 17 cwt. 1 qr. 
27 lbs. + 2 qrs. 21 lbs. 

(26). 4 tons 7 cwt. 3 qrs. 19 lbs. + 1 ton 6 cwt* 16 lbs. 8 ox. + 
1 cwt. 21 lbs. 9 02. + 3 lbs. 7 ox. 

\ 
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(27). 5 cwt. 3 qrs. 17 lbs. 4 oz. + 2 cwt. 1 qr. 18 lbs. + 2 qrs. 
19 IbB. 7 oz. + 21 lbs. 14 oz. 

(28). 3 oz. 4 dwts. 19 grs. + 2 lbs. 8 oz. 18 dwts. 9 grs. + 4. oz. 
17 dwts. 9 gr. + 8 dwts. 17 grs. 

(29). 2 oz. 13 dwts. 17 grs. -f 1 oz. 9 dwts. 16 grs. f 6 oz. 17 dwts. 
23 grs. + 5 oz. 17 dwts. 17 grs. 

(30). 6 miles 2 fur. 13 p. + 3 m. 1 fur. 17 p. + 7 fur. 18 yds. + 
19 p. 3 yds. 2 ft. , 

(31). 7 leagues 4 m. 2 fur. + 17 miles 3 fur. 7 p. +2m.5 fur. 
27 p. + 186 yards. 

(32). 73 yds. 2 ft. 7 in. + 16 yds. 1 ft. 11 in. + 6 ft. 10 in. + 
7 ft. 4 in. 2 bo. 

(33) . 19 a. 2 r. 4 p. + 3 a. 1 r. 16 p. + 4 r. 21 p. + 11 a. 3 r. 18 p. 

(34). 22 a. 1 r. 19 p. + 17 a. 4 r. 17 p. + 3 a. 3 r. 33 p. + 
2 a. 1 r. 15 p. 

(35). What is the cost of flooring two surfaces, one the eizo of 
196 sq. yds., and the other 120 sq. yds. 8 sq. ft., at 7d. per sq. ft. 

(36). There are six flagstafis arranged along a road at the following 
distances, 28 yds. 2 ft., 30 yds. 1 ft., 56 yds. 2 ft. 8 in., 19( yds., and 
25} yds. ; how far were the first and sixth apart P 

(37). If a man works 5 days 8 hrs. one week, 4 days 8 hrs. the 
next, 3 days 9 hrs. the next, and 5 days 2 hrs. the next, what will be 
his wages for the month, if 10 hours is considered a working day, 
and if he is paid at the rate of 5d. per hour ? 

(38). Three oxen, weighing 54 st., 61 st. 5 lb., and 58 st. 7 lbs. 
respectively, were sold together at the rate of 3Jd. per lb. j what was 
paid for them P 

(39). The floor of a room contains 17 sq. yds., 3 .sq. ft. 18 sq. in., 
of another 21 sq. yds. 1 sq. ft. 126 sq. in., of a third 32 sq. yds. 

2 sq. ft., and a fourth is half as large again as the sum of the other 
three ; what is their united area ? 

(40). If a coat takes 2 yds. 1 qr. 3 nls. of broadcloth, a waistcoat 

3 qrs. 1 nL, and a pair of trowsers 1 yd. 1 qr. 2 nls. ; how much 
cloth is wanted for a suit ? 

(41.) What is the united length in yards of three roads, measuring 
respectively 3 m. 2 fur. 7 p., 2£ m., and 7 m. 3 fur. 18 p. ; and 
what will it cost to lay down a curbstone along all three at 3d. 
per yard? 

(42). A man receives at his banker's, in change for a cheque, four 
twenty pound notes, seven notes, of ten, and thirteen of five pounds, 
59 sovereigns, 14 half-sovereigns, 38 crowns, 87 shillings, and 81 
sixpences ; what was the amount of the cheque ? 

(43). An estate consists of 79 a. 8 r. 21 p. pasture, 125 a. 1 r. 18 p. 
arable, 2£ a. orchard, and a fir plantation of 7 a. 2 r. 8 p. ; what is 
its whole extent P 

(44). What time elapses from 5.80 p. m. on the 27th of Sep- 
tember to 11.25 a.m. on the 3rd of February ? 

(45). In four vessels, containing respectively 2& hogsheads of 
beer, &i bands, 5 firkins, and 9 gallons, how many pints } 

D 
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COMPOUND SUBTBACTION. 

57. Example. — Out of a sum of £7 9s. 6d. I have to pay 
the sum of £3 12s. 8d. ; how much will be left ? 

Explanation. — There is enough money in my hands to 
pay the debt, yet if I have the money in tne form of 7 sove- 
reigns, 9 shillings, and six penny-pieces, it will not be possible 
to pay the 12 shillings and 8 pence. In practice we should 
ret change for one of the sovereigns and one of the shillings 
x & of 4-. t 60); but in working the sum we will suppose a 
sovereign and a shilling to be added to both lines (& of A., 
44 & 51). 



i 



£ s. d. 

7 9 6 

8 12 8 


£ 
7 

8 + 1 


s. 

9 + 20 
12 + 1 


d. 

6 + 12 

8 


8 16 10 


3 


16 


10 



We first try to take 8 pence from 6 pence ; but this is 
impossible, so we add 12 pence to the upper line, and say, 8 
from 18 pence. The answer is 10 pence, which we set down. 

But because 12 pence were added to the upper line, some- 
thing equal to it must be added to the lower ; so we add 1 
shilling to the 12 shillings, and say, 13 from 9. 

But because 13 cannot be taken from 9, we add 20 shillings 
to the 9, and say, 13 shillings from 29. The answer is 16 
shillings, which we set down. 

As 20 shillings were added to the upper line, something 
equal to it must be added to the lower, so we add 1 pound to 
the £3, and say, £4 from £7. This leaves £3, which we set 
down. 

We have now found that— 

The difference, therefore, between £7 9s. 6d. and £3 12s. 8d. 
is £3 16s. lOd. ; 

Or, £7 9s. 6d. — £3 12s. 8d. = £3 16s. lOd. 

58. With Decimal Money, it would only have been 
necessary to add 10 instead of 12 or 20. Thus, 

£ fl. c. m. £ fl. o. m. 

7476 7 4+ 10 76 

3633 8 + 1 6 33 



3 8 4 



3 



8 



4 2 



This answer, £3 8fl. 4 c. 2 m., is nearly equal to £3 16$. IOcL 
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69. Rule. — Place the less number under the greater, 
arranged as in Compound Addition. Begin at the right hand, 
and take away each number from that above it, setting down 
the difference underneath. Whenever the number in the 
lower line is greater than the number above it, add to the 
upper line as many of that quantity as make one of the next 
greater, according to the tables : then add one of the greater 
to the next figure of the lower line. 

60. Example op Working. — There is a road measuring 18 
miles 3 furlongs 27 poles 2 yards 2 feet : it is proposed to extend it 
to the length of 24 miles 2 furlongs 4 poles 8 yards 1 foot j how 
much must be added P 

2 feet from 1 cannot be taken, add 3 ft. to 
m. fur. p. yds. ft. the upper line. 

24 2 4 3 1 2 from 4 leaves 2 feet. Set down 2 ft. 
18 3 27 2 2 Add 1 to the 2 yds. 

3 from 3 yds. leaves nothing. Set down 0. 
27 poles from 4 cannot be taken. 
Add 40 to the 4 poles. , 
27 from 44 leaves 17. Set down 17 pole*. 
Add 1 furlong to the 3. 

4 furlongs from 2 cannot be taken. 
Add 8 furlongs to the 2. 
4 from 10 leaves 6. Set down Sforlongt. 
Add 1 mile to the 18. 

19 from 24 leaves 5. Set down 5 miles. 

EXEECISB XIII. 

(a) — Oral. (1.) I had 6s. in my pocket, and lost 8s. 6d. $ how 
much was left ? 

(2). If two articles cost me 3£d. and 7fd. what change shall I 
have out of a shilling ? 

(3). I have to pay 17s. 7d. out of £1 2s. 8d., how much will be 
leftP 

(4). Take each of the following sums severally from one shilling ; 
8Jd., 7*d., 2*d., lOJd., 8*d., 9*d., 6*d. 

(5). Take each of the following sums severally from a florin j 
H)id., Is. 4Jd., 7fd., Is. 8*d., Is. 10d., Is. 6f d. 

(6). Take each of the following sums severally from half a crown ; 
7Jd., Is. 8f d., 2s. ljd., Is. Hid., Is. 9*d., lid., 7R, Is. 3*d. 

(7). Take each of the following sums severally from a crown; 
4s. 8*d., Is. 3id., 2s. 6*d., Hid., 8id., 3s. 7*d., 4s. 2id. 

(8). Take each of the following sums severally from half a sove- 
reign; 7s. 3id., 8s. 6*d., 2s. lid., Hid., 3s. 7id., ls.7*d., 4s. 6fd. 

(9). Take each of the following sums severally from a sovereign j 
14*. 9d., 7s. 6d., 3s. 8d., 2s. 7id., 18s. 9id., 3s. 7jd. 

(10). From a sovereign take 4s. 3id., 2s. 7jcL, 18s. 6f d., 16s. 8<L, 
1U. 7<L, 2s. 4id. 
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(11). Cut off a foot and a half from a two-yard rod, how many 
inches remain P 

(12). Out of a five weeks' holiday I have 17 days left, how much 
has past P 

(13). (7*d. + 5fd.) - 6d.j 2s. 9*d. - Is. 3fd. 

(14.) 3s. 9Jd. - (Is. 7d. + 8f d.) ; 7s. 6d. - 6s. 7*d. 

(b)— Written. (1). Take £2 9s. 6d. and 17s. 4d. from £5. 

(2). What change out of a five pound note will remain after 
paying the following sums ; 18s. 6d., £1 9s. 4±d., and 13s. 8^d. t 

(3). How much is a man worth who has £500 in his possession, 
and who owes £189 14s. 7£d. 

(4). Take the sum of 17s. 3|d., 18s. 9*d., £2 4s. 7id., and 
£5 6s. 8d., from £523 14s. 7d. 

£ s. d. £ s. d. £ s. d. £ s. d. 

(5) 7284 16 5 (6) 6050 11 4* (7) 1287 14 5 (8) 3250 17 9 

1093 9 8J 1972 5 8| 645 9 6 187 6 11 



(9). £%057 16s. 3d. - £1,874 Is. 6d. ; £1,057 18s. 4d. - 
£822 10s. 6d. 

(10). £150 - £81 9s. 3d.; £2,384 5s. + £569 2s. 7d. - 
£147 10s. 3d. 

(11). £2,178 + £4>163 10s. - £817 13s. 5d. 5 £3,168 5s. - 
£1,094 17s. 3*. 

(12). £1,078 + £214 15s. + £519 16s. 7d. - (£238 17s. 4d. + 
£156 lis. 7d.) 

(13) . What is the difference hetween 37 florins and 48 half-crowns? 

(14). At a collection at a church-door two plates are held. The 
one has in it a sovereign, three half-sovereigns, seventeen half-crowns, 
eleven florins, fifty-eight shillings, thirty-four sixpences, and eight 
fourpenny pieces j the other has three sovereigns, one half-sovereign, 
three crown pieces, eight half-crowns, thirty-seven shillings, nineteen 
sixpences, and a cheque for three guineas and a half. By how much 
did the sum of the one exceed the other ? 

(15). A man buys 1,000 yards of ribbon at 2Jd. a yard ; he sells 
half of it at 3|d. per yard, and the rest at 4id. ; how much does he gain ? 

(16). Take £3 8 fi. 5 c. 6 m. from £10; £7 8 c. 6 m. from 
£15 3 fl. 4 c. 

(17). £19 7 fl. 8 c. 3 m. - £8 6 fl. 3 c. 8 m. ; £21 2 fl. 6 m. — 
£8 1 fl. 3 c. 7 m. 

(18). What is the difference between 10 florins and 417 mils ? 

(19). By how many farthings does £18 10s. exceed £7 9s. 4£d. } 

(20). From 1,000 guineas take 10,000 pence. 

(21). From a tea-service, weighing in all 120 oz. 17 dwts., several 
articles are stolen, whose total weight is 4 lbs. 9 oz. 18 grs. ; how 
much remains ? 

(22). 22 lbs. troy 6 oi. 3 dwt — 19 lbs. 7 oz. 5 dwts. 18 grs. 
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(23). 17 dwts. 18 grs. — 192 gw.j 3 oz. 5 dwts. 15 grs. — 
1 02. 6 dwti. 3 grs. 

(24). 5 tone 7 cwt. 8 qrs. — 2 tons 6 owt. 18 lbs. ; 4 owt. — 
1 cwt. 3 qrs. 27 lbs. 

(25). 4 owt. 3qrs. — lqr.l71bs.j 15* cwt.— 7 cwt. lqr. 20 lbs. 

(26). 18 lbs. 15 oz. 12 drs. — 9 lbs. 6 oz. 12 drs.j 32 lbs. — 17* oz. 

(27). 7 m. 2 fur. 8 p. — - 2 m. 6 fur. 25 p.; 3} m. — 1 m. 5 fur. 
28 poles ; 100 m. 2 fur. — 78 m. 3 fur. 6 p. 

(28). 100 m. — 17 m. 283 yds. ; 27 m. 6 fur. — 19 m. 28 yds. ; 
10 fur. 3 poles — 196 yds. 

{29). A cart, weighing 12 cwt. 2 qrs. 17 lbs., loaded with sand, 
weighs on the machine of a toll-bar 1 ton 7 cwt. 1 qr. j how much 
does the sand weigh ? 

(30). The total or gross weights of 2 hogsheads of sugar are 12 
owt. 1 qr. 7 lbs. and 14 cwt. respectively ; and the tare or allow- 
ance on the first is 1 cwt. 2 qrs., and on the second 2 cwt. 27 lbs. ; 
what is the nett weight of both ? 

(31). If a railway truck weighs 2 tons and a half, and when 
loaded with goods weighs 9 tons 3 cwt. 18 lbs., what is the weight 
of the goods? 

(32). A man sets out to walk 154 miles; he walks 21 miles the 
first day, 18 J the next, 30 m. 3 fur. the next ; how far further has 
he to go? 

(33). A farm of 134 acres is thus apportioned, 17 a. 3 r. 14 p. are 
sown with wheat, 26 a. 2 .r. 29 p. with barley, 50} a. with oats, 
4 a. 2 r. 19 p. are occupied by the house, outbuildings, and farm- 
yard, Si roods as a kitchen-garden, and the rest as pasture land ; 
how much pasture is there ? 

(34). By how much does the size of a field of 36 a. 2 r. 14 p. 
exceed that of two others, which are 17 a. 1 r. 9 p. and 12 a. 3 r. 27 p. 
respectively? 

(85). Mont Blanc is 15,780 feet above the level of the sea, and 
Dtawalagiri is about 6 m. 8 p. ; express the difference in inches. 

(36). Subtract the sum of 7 qrs. 3 bush. 1 peck, and 8 qrs. 1 bosh. 
1 gallon, from 50 qrs. 

(37). 10 gals. — 7 gals. 8 qts. 1 pt. j 8 gals. 2 qts. — 19 qts. 7 pints. 

(38). 7 qrs. 5 gals. — 18 gals. ; 24 qrs. 7 gals. — 

9 qrs. 8 gals. 3 qts. 5 6 combs — 3 bush. 7 gsl 



(39). From a cask of beer, containing 4* gals., which is worth 
Ifa. per pint, 13 qts. 1 pint are lost by leakage ; for what sum 
will the remainder be sold ? 

{40). Prom 216 days 17 hrs. 8 min. take 178 days 9 hrs. 43 min. 
■ (41). From 1,000 troy pounds take 1,000 ounces ; from 1,000 
avoirdupois pounds take 1,000 ounces. 

(42). If I walk for 2} hours at the rate of 100 yards in a minute, 
how much further shall I have to go to finish a journey of 15 miles ? 

(43). How much shall I gain, if, after purchasing 3 cwt. 2 qrs. of 
sugar at 3£d. per pound, and losing 29 lb*, of it, I sell the rest 
a* 4}d. per pound? 

d2 
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COMPOUND MULTIPLICATION. 

61. Example I. — What is the price of Jive copies of a 
book published at £1 17*. 6c? . ? 

Explanation. — The price of the 5 books must be five 
times the price of one. We hare therefore to find five times 
£1 17s. 66T. by multiplication. This must be done by multi- 
plying the parts one Dy one :— 

£ s. d. £ s. d. 

I. 1 17 6 IL 117 6 

6 j 6 

5 85 80 9 7 6 

"We first find five times 6 pence ; this is 30 pence. 

But as thirty pence make 2 shillings and 6 pence, we 
set down the 6 pence and carry the 2 shillings, as in II. 

We next find five times 17 shillings ; this makes 85 shil- 
lings, which added to the 2 carried makes 87 shillings. 

flut as 87 shillings make 4 pounds 7 shillings we set down 
the 7 and carry the 4. 

As 5 times 1 are 5, and the 4 carried make 9, we set down 
9 under the pounds. 

We have thus found five times 6 pence, five times 17 shil« 
lings, and 5 times £1, and the three answers taken together 
make £9 7s. 6d. 

The cost of the five books is therefore £9 7s. 6d. 

62. Example IL—What is the price of 37 pieces of silk, 
worth £4 12*. 8K each ? 

Explanation. — Here the multiplier, 37, is larger than 
any contained in the tables. But we cannot work this sum 
by the Rule of Long Multiplication (30), because a compound 
number, such as £4 12s. 8|d., cannot be multiplied by 10 by 
moving the figures to the left. 

We therefore find what numbers multiplied together will 
make 37, in order that we may multiply by these in succession 
(S. of A., 66). * J J 

Now no two numbers multiplied together will make 37, 
but 9 times 4 make 36, and 1 more will make 37. We there- 
fore work the sum thus : — 
£ 8. d. 

4 12 8* X 37, or (9 X 4) + 1 
9_ 

41 14 4* = £4 12s. 8tf. X 9 

4_ 

166 17 6 = £4 12s. 8*d. X 36 

4 12 8j = £4 12s. 8*d. X 1 

171 10 2* = £4 12s. 8*d. X 87 
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Because the £4 12s. 8£d. has been multiplied by 4 and 
afterwards by 9, it has been multiplied altogether by 4 times 
9, or by 36. And because the £4 12s. 8£d. has been added 
once to this result, that sum of money has been multiplied 
altogether by 36 and 1, or by 37. 

63. On a system of Decimal Money the two sums would 
be worked thus : — 



£ fl. c. m. 
18 7 5 
5 


£ fl. 
II. 4 6 


o. m. 

3 5 

37 


9 3 7 5 


82 4 
139 


4 5 
5 



171 4 9 5 

64. In Example II. the sum of money may be multiplied 
by 37 in two lines as in (30), because florins, cents, and mils 
are in a tenfold relation to each other, like the thousands, 
hundreds, and tens of simple numbers. 

65. Rule. — When the multiplier is not greater than 12, 
begin with the numbers of the lowest name, multiply each in 
turn, and carry as in Addition : but when the multiplier is 
greater than 12, find its factors (& of A., 56), and multiply 
by each of them in succession. If factors cannot be found 
exactly, take those which make the number nearest to the 
multiplier, multiply by each of them, and then multiply the 
top line by the difference between this number and the 
multiplier, and add this product to the rest. 

66. Example op Working. — Multiply 5 cwt. 3 qrs. 21 lbs. 3 ox. 
by 17. 17 equals twel\ e and five. 

12 times 3 are 36 oz., or 2 lbs. 4 oz. 
Set down 4 and carry 2. 

12 times 21 are 252, and 2 are 254 lbs. 

254 lbs. are 9 qrs. 2 lbs. Set down 2 
and carry 9. 

12 times 3 are 36, and 9 are 45 qrs. 

45 qrs. are 11 cwt. 1 qr. Set down 1 
and carry 11. 

12 times 5 are 60, and 11 are 71 cwt. 

71 cwt. are 3 tons 11 cwt. Set down 
8 font 11 cwt. 

In like manner five times 5 cwt. 3 qrs. 
21 lbs. 3 02. are 1 ton 9 cwt, 2 qrs. 21 lbs. 
15 oz. 

These added together make the answer. 
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EXEEOISB XIV. 

ld\— Oral. (1). Three articles at 4fcd. each ; Ore at 6±d. ? 
(2). How much must I give for six books at Is. 6d. each j for 
seven at 2s. 9d. ; for ten at lid. ; for nine at half-a-crown P 

(8). A gentleman save to each of five poor men Is., to each of 
seven poor women ronepence, and to each of eleven children four- 
pence j how much did he give away ? 

(4). A boy takes in a monthly publication which costs him seven- 
pence, and has it bound in half-yearly volumes for lOd. each j what 
does it cost him per annum P 

(5). 8 lbs. of sugar at 5*d. ; 7 lbs. at 4fd. ; 9 lbs. at 7*d. ; 6 lbs. 
at8d.P 

(6). 12 lbs. of tea at 8s. 6d. ; 10 lbs. at 2s. 9d. ; 7 lbs. at 4s. 2d. ; 
8 lbs. at 5s. 6d. ? 

8 yards of ribbon at 6±d. ; five at 8£d. ; seven at lOfd. P 
13 yards at 6d. ; 17 yards at 9d. ; 20 yards at lOd. ? 
What does a weekly paper published at 4d. cost in a year? 
The price of a dozen articles at 2d. ; at 4fcd. ; at 7£d. ; at 6}d. P 
Twelve times 8d.; ls.4d.; 8s. 2d. ; 7s. 3d.; 6s. 6d.; and3fd.? 
A score of articles at Is 6d. ; at 3s. 4d. ; at 7s. ; at half a 
at five shillings ? 

Five half-crowns ; seven fourpenny pieces ; fifteen sixpences ? 
(14). 7*d. X 6; 2s. 8*d. X 2. (15). 4d. X 16j 9*d. X 12. 
16). 2s.4id. X 10; 5s.6d. x 12. (17). ls.2*d. X llj ls.6*d. X 9. 

(ft) — Written. (1). At three pounds seventeen shillings and six- 
pence each, what is the price of twelve silver watches ? 

(2). At 5s. 6d. per pound, what is the price of 27 lbs. of tea P 
£ s. d. £ s. d. £ s. d. 

(3) 27 19 4 (4) 18 16 10 (5) 128 13 6* 

5 7 11 





(6) £86 18 10* 
17 


(7) £4 16 10} (8) £29 7* 
20 86 


(9) £12834 16 7 
29 


(10) £828794 14 3* (11) £563 18 7} 
12 15 



(12). £2,798 10s. X40 ; £868 13s. 2d. X 21 j £4,197 10s. 6d. X 56. 
(13). £8,297 15s. 8fd. X 28 j £1,097 15s. 2d. X 55. 
(14). £8,812 15s. 6d. X 49; £12,741 15s. 4*d. x 63. 
(16). £2,917 10s. X98; £10,471 16s.3d.x58i £2,169 12s.4d.x79. 
(16). £8,641 13s.2d.Xl31; £1,072 lls.6id.x69; £4 6s.6d.x89. 
(17). £2,097 15s.4*d.X 76; £103 12s.10d.Xl35; £67 7s.8d. X 196. 
(18). Multiply £9 7 fi. 6 c. 8 m. by 17 ; £18 6 fl. 3 c. 4 m. by 73. 
(19). £28 7 a 4 m. X 117; £57 3 m. X 29; £1 6 fi. 8 c. X 19. 
(20). £7 5 fl. 8c. 9m. X 86; £12 7fl.Sclm. X 48. 
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(21}. £8 2 fl. 6 c. 3 m. X 100; £128 6 c. X 1000. 

(22). Of 1,700 people who went by an excursion train, six hundred 
ana forty paid sixpence each, five hundred and eighty paid nine- 
pence, and the rest Is. 3d. each ; what were the railway receipts ? 
!23>. Forty-seven pounds of tea at 5s. ; sixty-three at 4s. 6d. ? 
24). Fifty-four pounds at 3s. 9d j twenty-nine at 5s. 4d. ? 

'~" v Sixty-four oranges at lid. ; 92 at f d. ; 111 at lfd. ? 

x , A person owes me £27, and pays only 7s. 4£d. in the pound ; 
what do I lose? 

(27). If a glover buys seventeen dozen pairs of gloves at 2s. 6|d. 
each, and sells them at 3s. 4d., what does he gain ? 

(28). A grocer's bill contains the following items : — 4 lbs. of tea 
at 4s. 3d., 6 lbs. of sugar at 4f d. and 7 lbs. at 6£d., 11 lbs. of can- 
dles at lOd. and 6 lbs. at 8£d., 2 gallons of oil at 4s. 9d., and 7 lbs. 
of soap at 7£d. j what is the amount ? 

(29). 7 lbs. 8 oz. 19 dwts. 5 grs. X 6 ; 11 ozs. 19 dwts. X 17. 

"o). - " ------ -- 

v l) - --.^- 

forks at 1 oz. 17 grs. each ? 



(30). 7 

fel). T 

>rks at 1 



7 oz. 15 dwts. 11 grs. X 27 ; 5 lbs. 3 dwts. 16 grs. X 115. 
The weight of 7 spoons at 15 dwts. 16 grs. each ; of thirteen 



(82). Find the weight of 5 casks of sugar weighing 4 cwt. 27 lbs. 
each, and also of 13 casks weighing 3 cwt. 1 qr. 19 lbs. each. 

(33). 5 cwt. 1 qr. 21 lbs. X 18 ; 7 tons 8 cwt. 19 lbs. X 26. 

f34). 7 lbs. 6 oz. (avoir.) X 47 ; 2 lbs. 9 oz. 1 dr. X 18. 

(35). Gold may be beaten out so that 282,000 leaves make the 
thickness of one inch j how many such leaves would form a pile a 
mile high ? 

(36). There are five roads measuring 3 miles 4 furlongs each, four 
measuring 7 miles 6 fur. 20 p. each, and seven measuring 6$ miles 
each ; what is the total length ? 

(37). How much ditching will a man do in nine weeks of 6 days 
each, if he can do 3 poles 2 yards 1 foot daily ? 

(88). How far does a railway engine travel in 17 days if it works 
9 hours per day, and goes at the rate of 27 m. 5 fur. 27 p. 3 yds. 
per hour? 

(39). 7 m. 3 fur. 3 p. X 18 ; 18 m. 1 fur. 4 yds. X 29. 

{40). What is the price of 16 cwt. at Is. 7*d. per lb. ? 

(41). The average daily sale of a baker, excluding Suudays, is 15 
cwt. 3 qrs. 17 lbs. of the best, and 24 cwt. 2 qrs. 17 lbs. 13 oz. of 
seconds bread ; what weight does he sell in the year ? 

(42). How much cloth will be required to make 5 coats at 2 yds. 
1 qr. each, 7 waistcoats at 3 qrs., and 15 pairs of trousers requiring 
1 yd. 3 qrs. 1 nl. each ? 

(43). A cubic foot of water weighs 62 lbs. 7 oz. 4 drs. $ what is 
the weight of 176 cubic feet ? 

(44). 8 qrs. 3 bush. 5 pk. X 17 ; 5 qrs. 1 bush. 3 pk. X 351 } 
6 bush. 1 pk. X 85. 

(45). Sound travels at the rate of 1 fur. 27 p. 4 yd. 2 ft. 6 in. per 
second j how far will it travel in an hour and 3 quarters ? 
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COMPOUND DIVISION. 

67. Example I. — A company of seven persons staid at a 
hotel for a week, and the bill amounted to £23 10*. 2d., what 
was each person* 8 share? 

Explanation. — The whole sum has to be divided into 
seven equal parts. In order to do this we first divide the 
pounds, then the shillings, and afterwards the pence. 

£ e. d. 

7)23 10 2 

8 7 2 



We first try to find the seventh part of £23. But the 
nearest answer is £3, which is the seventh part of £21. We 
therefore set down the £3 as the first part of the answer, 
and carry on Hie £2 which remains undivided. 

The two remaining pounds, with the 10s. of the dividend, 
must now be reduced to shillings by Descending Reduction 
(44). They make fifty shillings. 

Now the nearest seventh part of fifty shillings is seven 
shillings, which is the seventh of forty-nine. We therefore 
set down the seven shillings as part of the. answer, and carry 
one shilling, which is yet undivided. 

On addmg this 1 shilling to the 2 pence, we find by 
.Reduction that they make 14 pence. 

But the seventh part of 14 pence is 2 pence. We there- 
fore set down 2 pence as the third part ofine answer. 

The share of each person is therefore £3 7s. 2d. 

68. Decimal Money could be divided without the use of 
Reduction ; just as if the pounds, florins, cents, and mils, 
were thousands, hundreds, tens, units. Thus the same sum 
of money, decimally expressed, is £23 5 fl. c. 8 m. — 

£ fl. c. m. 
7) 23 5 8 

3 3 5 8 = £3 7s. 2d. 

69. Example II — Sow many times will a wheel, 2 ft. 3 in. 
in circumference, turn in going five miles and a quarter ? 

Explanation. — By the rule of Descending Reduction (42) 
we find that there are 332,640 inches in 6 J miles and that 
there are 27 inches in 2 ft. 3 in. 

The question therefore is, How many times are 27 inches 
contained in 332,640 inches P 

This may now be found by Division (38), for 332,640 -S- 27 
ss 12,320, the number of revolutions made by the wheel. 
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70. RuLB.--Diyi(le the number of the highest name as in 
Simple Division. Reduce the remainder and the next figure 
of the dividend into the next lower name. Divide this 
number and reduce the remainder as before. Each figure 
of the quotient is of the same name as the number from 
which it is obtained. 

When the divisor is a compound number, reduce divisor 
and dividend to the same name, and divide the greater by 
the less (S. of A., 108). 

71. Example op Working. — Divide a piece of land measuring 
20 a. 3 r. 14 p. into fifteen equal allotments. 

15)20 3 14(1 a. 

16 Fifteen into 20 gives 1 and 5 oyer. 

5 Set down 1 a., and reduce 5 a. 3 r. to roods. 

4 Fifteen into 23 gives 1 and 8 over. 

15Y23?1 r ^ ^ own * r '> ana ' reduce 8 r. 14 p. to poles, 

15 Fifteen into 334 gives 22 and four over. 

-— Set down 22 p., and reduce 4 p. to sq. yards. 

8 Fifteen into 121 give 8 and 1 over. 

™ Set down 8 sq. yds. 

15)334(22 p. 1 square yard remains undivided. 

330 
4 

80j 
15)121(8 sq. yds. 
120 

1 

The answer is 1 acre 1 rood 22 poles 8 sq. yds. and the fifteenth 
part of 1 sq. yd. 

EXBBOISB XY. 

(a) — Oral. (1). Divide nine pence among six persons ; a shilling 
among eight ; ten pence among twenty. 

(2). The fourth of 5d. ; the eighth of eighteen pence ; the twelfth 
of ninepence ? 

(8) . Divide half a crown among three persons ; among 5, 6, 4> 12, 8. 

(4). Part a florin into 4 parts ; into 6, 3, 12, 8, 16. 

(5). What is the tenth of a crown ? the fourth ? the sixth? the 
twentieth? the twelfth? 

(6). The half of ten shillings j the third ; the twelfth ; the sixth $ 
thelourth? 

(7). Of a pound take the third ; the fourth j the fifth ; the sixth. 

(8). The eighth of a sovereign; its tenth; its twelfth; its fif- 
teenth ; its sixteenth ? 

{9). Divide a sovereign by 20 ; by 24 ; by 80 j by 32 ; by 48. 

(10). Part 58. 4d. among 8 persons ; 7s. 6d. among 3. 

(11). Take the fourth of a crown from the tenth of a sovereign. 
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(12}. Add the eighth of 3s. 4d. to the sixth of 10s. 6d. 

(13). How many bottles containing a pint and a half can be filled 
from six quarts ? 

(14). How many coins, worth 2£d. each, are equal in value to 
nine shillings ? 

(15). 2s. 8d. 4- 4 ; £1 Is. -4- 6. (16). 15s. + 10 ; 10*d. -5- 7. 

(17). 2s. 4d. -J- 7; 13s. 6d. -H 6 ; 18s. 6d. -4- 4. 

(18). £1 Is. 7d. -4-14; £3 5s. + 6; £20 4- 12. 

(19). 4s. 9d. «r- 7 j 13s. 2d. -J- 8 ; £1 lis. 6d. -f- 7. 

(20). 17s. 6d. -f- 9 j 21s. 6d. -i- 5 ; 86s. -4- 18. 

(b) — Written. (1). One hundred and flftj pounds are to be 
divided < 



divided equally among six persons, what will be the share of each ? 

(2). A master paid among 21 workmen, in equal sums, the sum 
of £?4 18s. 6d. ; what did each receive P 

(3) 6)2 7 6 7)5 8 4 (4) 5)276 13 2* 4)56 8 6 

(5). £728 13s. 9d. -r- 12 ; £1,000 -f- 17 ; £459 13s. 6d. -$- 10. 

(6). £847 13s. 6d. -4- 85 ; £234 12s. 8d. -4- 54 ; £1,500 10s. -4- 88. 

(7). £2,198 5s. 4d. -4- 59; £1,268 10s. -4- 184 ; £30,743 14s. ~ 219. 

(8). £3,256 Os. 7d. -4- 71 ; £2,386 Is. 2d. -4- 854; £2,500 -4- 294. 

(9). £632 12s. 8*d. -4- 49; £2,456 14s. 8d. + 7; £68 12s. 5d. -4- 11. 

(10). £729 lis. 4d. -4- 46 ; £1,068 -f- 15 ; £2,986 3s. Id. -4- 21. 

(11). £3,662 8s. 5d. -4- 724; £10,000 -4- 582. 

(12). £23,827 6s. 6d. -*- 176; £12,683 14s. 6d. -4- 275. 

(13). £106,895 10s. -4- 425 ; £327 16s. 9d. -4- 111; £985 10s. 4d. -4- 
273; £5,289 12s. 4d. -5-63. 

(14). Divide £78 6 fl. 5 c. 4 m. among 17 persons ; among 23. 
'" . £34 5fl. 6 o. 8 m. -4- 27; £2 3 fl. 4 c. 2 m. -4- 7. 

. £251fl.4o.-s-18;£19 3c.8m.-M4;£634fl.7m.-*-45. 
. £129 6 fl. 4 m. -Mil; £354 7 fl. 6 c -5- 215. 
. 68 mils + 11 ; 197 fl. -4- 35 ; 5, 328 m. -4- 17. 

(19). What is the nineteenth part of twenty guineas ? 

(20). A master paid on Saturday night £20 8s. 8d. in wages ; 
four servants received 7s. 6d. each ; five received a crown each ; and 
the rest was paid in equal portions to 8 journeymen : what did each 
of them receive ? 

■ (21). How many fifty pound shares are there in the capital of a 
railway company which amounts to £18,375,850 ? 

(22). How long will a person be in saving £360, at the rate of 
£2 10s. per month ? 

!23). How many guineas are there in £589 10s. ? 
24). If there were a new coin worth Sid., how many of them 
might be had in change for seven guineas and a half? 

(25). 4 yds. 2 ft. 1 in. -§- 7 ; 16 yds. 1 ft. 11 in. -f- 5. 
(26). 8 fur. 6 p. 2 yds. -4- 8 ; 14 m. 8 fur. 100 yds.,-4- 9. 
(27). 2 leagues 2 m. 2 fur. -Ml ; 12 m. 1 fur. 50 yds. -$- 17. 
(28). 6| m, -$• 16; 4* furlongs -4- 21; 500 yards -4- 23. 
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(29). How many times will a coach wheel, 8£ yds. in circum- 
ference, turn in traversing 474 miles ? 

(30). How many steps will a man take in walking 6{ miles, who 
walks at the rate of 6 ft. 6 in. in two steps ? 

(31). How far apart must cabbages be planted if a row of fifty is 
19 yds. 1 ft. 4 in. long ? 

(32). 5 a. 2 r. 7 p. -5- 6; 14 a. 1 r. 4- 7; 8 a. 1 r. 3 p. -5- 8. 

(33). 17 a. 5r. 7 p. -5- 16; 40 a. 19 p. -5- 11 ; 21 a. 2 r. -f- 15. 

(84). A land society, consisting of 86 members, buys a plot of 
15 a. 2 r. j what will be each man's share? 

(35). A farm of 104 a. 2 r. 16 p. has one-fourth covered with 
wheat, one-sixth with barley, and one-half with grass j how much is 
left for the house and farmyard ? 

(86). A meadow, 73 acres in extent, is divided by four long 
trenches into 5 equal parts ; each trench occupies a surface of 1 r. 17 p.: 
what is the area of each part P 

(37). 12oB.6dwts.6grs.-5-7; 8 oz. 17 grs. -5- 8 ; 19 dwts. -5-8. 

(38). 100 oz. (troy) -f- 13 j 60 oz. 11 dwts. -5- 9 ; 7 oz. 3 dwts. 
8 grs. -j- 5. 

(39). How many coins, containing 6} grains of silver each, can be 
made out of a bar of silver, weighing 14 lbs. 11 oz. P 

(40). A silversmith makes 2 dozen tablespoons out of 52 oz. of 
silver, what is the weight of each P 

(41). 3 tons 6 cwt. -5- 6 ; 14 cwt. 1 qr. -5- 8 ; 1 cwt. 1 qr. 1 lb. -5- 10. 

(42). 17 lbs. 6 oz. 6 dr. -5-13; 66 lbs. 7 oz. -5- 16 j 13 tons 

7 cwt. 1 qr. -5- 234. 

(48). How many parcels of sugar, weighing respectively 4 lb., \ lb., 
1 lb., 2 lbs., and 4 lbs., can be made up out of a cask weighing 

8 cwt. 1 qr., there being an equal number of each P 

(44). 9 cwt. 1 qr. 26 lbs. of bread, and 86 gals. 8 qts. 1 pint of 
ale, were distributed among 286 poor people, what was the share of 
eachP 

(45). 17 bush. 2 pecks -5-5; 19 qrs. 7 gals. -5-12; 21 qrs. 
6 bush. -5- 7. 

(46). 115 gals. 4} pints -H 9; 67 gals. 3 qts. -5- 16; 25 gals. 
1 qt. 1 pt. -5- 18. 

(47). The weight of a cubic foot of water is 1,000 oz. avoirdupois ; 
find the weight of a cubic inch. 

(48). An estate of 805 a. 2 r. is divided into 80 equal allotments ; 
what is the area of each P 

(49). Light travels 192,000 miles in a second ; in what time does 
a ray come from the sun to the earth, a distance of 95,000,000 miles? 

(50). Sound travels 1,142 feet in a second ; in what time will the 
report of a gun which is 4} miles off be heard ? 

(51). A kilderkin of ale is drawn off into bottles containing 14 pint 
each ; suppose three pints and a half are lost in the process, how 
many bottles will be filled ? 

(52). A tax levied at the rate of £3 17s. 6d. per house produocs 
£919 6s. 5d. ; how many houses are subject to the rate? 

s 
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BILLS AND RECEIPTS. 

72. When a tradesman sells several articles to the same 
person, it is usual to make out an account of their prices il 
the following form : — 
Example I.— Mrs, Smith, 

To W. Jones, Draper. 
March 10.— 

1 piece of flannel, 28} yds., at 8f . 4d. per yd. 
35 yds. of calico at bid, per yd. 
3± doz. pairs of stockings at 18s. 6d. per doz. 
, 7 pairs of gloves at 8s. 3d. per pair . 

12± yds. of Irish linen at 5s. 6d. per yd. 
4 pairs muslin curtains at 12s. 8d. per pair. 



73. In the case of a retail account such as this, a Receipt 
for the money is generally written on the bill itself, thus : — 

Received the above, William Jones. 

74. Example II, — Mr, James Williams, , 

To Samuel Carter, Wholesale Grocer* 
Aug. 14— £ a. dV 

To 14 hhds. of sugar, at £5 lis. 6d. per hhd. 78 1 
„ 17 cwt. of coffee at Is. 4d. per lb. . 126 18 8 

„ 3 chests of tea — viz. 

A B 256 lbs. at 4s, 6d. . £57 12 
C D 174 lbs. at 4s. . . 34 16 
E F 187 lbs. at 3s. 9d. . 35 1 3 



£ s. 


a. 


, 4 15 





- 16 


o* 


, 3 4 


9 


, 1 2 


9 


. 3 7 


4* 


. 2 10 


8 


15 16 


7 



127 19 3 

4 cwt. rice at 3fcd. per lb. . . 6 10 8 

6 boxes of raisins, 15 lbs. each, at 9£d. . 3 11 3 



343 10 



75. A separate receipt for a large sum like this is made 
out in the following form : — 

Received this seventeenth day of December, 1858, of Mr. 
James Williams, the sum of three hundred arid forty-three 
pounds and tenpence, for goods delivered. 

£343 0s. 10d. Samuel Caeteb. 

Exeecise XVI. 
Write the following accounts as bills, and find their amounts : — 
(1). Seven lbs. of sugar at 4f d. ; three and a half pounds of tea 
at 4s. 6d. ; seyen pounds of coffee at Is. 4d., and a drum of figs, con- 
taining 7} lbs., at 10id. per lb. 
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(2). 12 yds. superfine black cloth at 9s. 6d. per yd. j 17 yds. doe- 
skin at 7s. 9d. ; 13 yds. black alpaca at 8s. 4d. ; 25 yds. of red pad- 
ding at Is. 5d. j 9 yds. black beaver at lis. 6d. ; 7 yds. black cloth 
at 88. ; 84 yds. canvas at 9d. ; 4 doz. pairs black kid gloves at 4s. 
per pair ; 6 doz. pairs India rubber straps at 9d. per pair. 

(3). 660 ft. of bar iron at 8d. per foot j 2 cwt. of cut nails at 50s. 
per cwt. ; 2 16-gallon coppers at 48s. 9d. each ; 3 parlour stoves at 
£1 10s. each ; 5 brass locks at 2s. 6d. ; 8 scythes at 7s. 3d. each, j 

4 guns at £2 7s. 

(4). 6 tons of tin ore at 50s. per ton ; an iron chain of 90 links 
at 2d. per link ; 90 yds. of iron piping at 8s. per yd. j 70 feet of 
American deal at 3s. per foot. 

(5). 26 ft. of lead pipe at Is. 8d. per foot; 1 pump, £18; 
1 tank, £4 ; 4 joints at 3s. 6d. each ; 1 tap, 5s. 6d. ; labour in fixing, 
£5 6s. 8d. 

(6). 3 pieces of black cloth, 25 yards each, at lis. 6d. per yd. j 
124 yds. of calico at 4d. per yd. ; 18 yds. of canvas at 8d. per yd. ; 
56 vest pieces at 9s. 4d. each. 

(7). Making a silk dress, 8s. : 25 yds. of ribbon trimming, at 6}d. ; 
3} yds. of Irish linen at 2s. 8d. ; making a jacket, 3s. 6d. ; making 
3 children's pelisses, at 4s. 6d. each ; 6 doz. trimming buttons, at 
Is. 2d. per doz. 

(8). An upholsterer Bends the following account: — 26} yds. blue 
Kidderminster carpet at 3s. 3d. ; making, 3s. : 12} yds. chintz carpet 
at 3s. 6d.; making, 3s. : 46 yds. Brussels at 4s. 6d. ; 2 hearth-rugs at 
15s. each; 1 piece of floorcloth, 16$ yds., at 3s. ; 1 piece, 16 yds., at 
3s. 6d.; 9f yds. of stair carpet at 3s. 8d. per yd.; 8f yds. for 
landing at 4s. 6d. : what is the amount ? 

(9). Dining-room curtains, 33} yds. crimson damask, at 2s. 6d. ; 
44 yds. of trimming at 4}d. ; 32 hooks, Is, 6d. ; 2 pairs loops and 
tassels, 6s. ; cutting out and making two sets for dining-room, 16s. 6d. 

(10). Ploughing fallow field, a man and pair of horses, 4 days, at 
7s. per day ; 1 man and pair of horses, harrowing 2 days, at 7s. j 
20 bush, wheat-seed at 9s. ; drilling and harrowing, 15s. ; two men 
digging and cleaving, 3} days each, at 2s. 6d. per day. 

(11). 16 yds. super broadcloth at 27s. 6d. ; 18 second ditto, at 
14s. 9d. ; 13 brown ditto, at lis. lOd. ; 14i scarlet at 24s. 4d. ; 62$ 
black kerseymere at 9s. 8d. 

(12). Two reams of foolscap paper at lOd. per quire ; 1} reams 
note paper at 5d. per quire ; 2,000 envelopes at Is. 2d. per 100 ; 3 
bundles quilrpens at Is. 6d. per bundle. 

(13). 23 Beading Books at Is. 4d.; 85 Arithmetics at Is. 6d.; 12 
Higher Arithmetic at 4s. 6d. j 6 Atlases at 7s. 9d. each. 

(14). 53 qrs. of wheat at 48s. ; 47 qrs. barley at 23s ; 38 of rye at 
27s. 6d. ; and 15 of oats at 89s. 

(15). Silk dress, 18} yds., at 5a. 6d. per yd. ; 64 yds. of sheeting at 
Is. 4}d. ; 4 pairs of blankets at 18s. 4d. per pair ; 3 ditto at 12s. 8d.; 
26 yds. of huckaback at lOf d. ; 9 damask tablecloths, 4 at 19s. 6d., 

5 at £1 6s. 6d. 

E 2 
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52 ABITHMETJC FOB BEGINNEBS. 

PRACTICE. 

76. Example. — Find the value of 7,263 articles at 
£2 12s. 4\d. . 

Explanation.— -This is aquestion in Compound Multiplica* 
tion, for the sum of £2 12s. 4£d. has to be multiplied by 7,263. 

But 7,263 is a large and inconvenient number to be used 
as a multiplier. We therefore take this number, consider it 
as £7,263, and by multiplication and division find what 
would be the value of 7,263 articles, at £2, at 10s., at 2s., at 
3d., and at l$d. each. By adding all these results together, 
we find the value of the articles at the whole sum each. 

7263 £=7263 articles at £1 each. 



Twice £7263 0=14526 =7263 articles at £2 each. 

Half of 7268 0= 8631 10 = „ „ 10s. „ 

Fifth of 8681 10 0= 726 6 = » „ 2s. „ 

Eighth of 726 6 0= 90 15 9 = „ „ 8d. „ 

Half of 90 15 9= 45 7 10*= „ „ lid. „ 



Thesumofallthelmes=19019 19 7}= „ „£212s.4icL 

77. The same sum might have been worked by considering 
the 7,263 as shillings, and by t:vking parts for the pence, thus:— 
7263 = 7263 articles at Is. each. 

62 

14526 
86315 



377676 = 7263 articles at 52s. each. 

Third of 7263s. = 2421 ss „ „ 4d. „ 

Eighth of 2421s.= 802 7* = „ ., id. „ 

2,0)88039,9 7* 

£2 12s. 4R 



£19019 19 



SJ- 



78. This process is usually called Practice. Before using 
it we must know how to divide a pound into any number of 
equal parts. When these parts can be expressed exactly 
without a remainder, they are called Aliquot Pabts. It is 
also necessary to break up the whole price of one article into 
portions, so that each of them, taken in order, may be an 
aliauot part of the last, or of some one preceding it. 
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MU.CTICE. 53 

79. Bulb. — Multiply the number of articles by the num. 
ber of pounds or shillings of the price, and take aliquot parts 
for the rest. 

Exsboisb XVIL 

(a) — Oral,* (1). Fourteen articles at twopence farthing each ? 

(2). Multiply three halfpence by 76 $ five farthings by 48. 

(3). A hundred articles at 2d. each ; at 3£d. ; at 7£d. ? 

(4). 60 articles at 6±d. ; at 4*d. $ at 8f d. ? 

(5). 45 times Is. 6d. ; 38 times 2s. 4d. j 75 times Is. 2£d. 

(6). The cost of a cwt. at 4d. per lb. ; at 6d. ; at 7*d. ; at 5£d. ? 

(7.) Multiply 3*d. by 108 ; 6*d. by 270 ; 9fd. by 360. 

(8). Find 365 times 2d. j 365 times 4}d. ; 365 times 7d. 

(9). Multiply Is. 3d. by 48 ; 4s. 6d\ by 53 ; 2s. 2d. by 54. 

(10). 7 lbs. of tea at 3£d. per oz. j 4 lbs. at 2*d. ; 11 lbs. at 4*d. ? 

(11). 2 tons at 7d. per lb. j 1 ton at 9d. ; 5 tons at Is. 2d. per lb. ? 

(12). A gross of articles at 4d. ; at 6}d. ; at 9f d. ; at 2£d. ? 

(b)— Written. (1). Find the price of 1,926 articles at 7*d. each. 
(2). 14,372 at 4jd. ; 90,685 at 10*d. ; 43,928 at 6*d. 
7,963 articles at 7*d. ; 2,154 at 9|d. ; 4,132 at 10£d. 
2,068 at 13s. 6d. ; 41,923 at llf d. ; 20,573 at Is. 2*d. 
(5). 50,196 at 14s. 2*d. ; 21,608 at 7s. 6Jd. ; 10,962 at 8s. 4d. 
(6). 21,623 at 7s. 3*d. ; 18,096 at 12s. 4*d. ; 3,102 at 9s. 6*d. 
(7). 4,083 at 2s. 7*d. ; 86,924 at 8s. 3}d. ; 21,687 at 3s. 4d. 
(8). 5,198 at 14s. 7d. ; 2,013 at 6s. 4*d. ; 30,985 at 7s. 6d. 
(9). 20,687 at 3s. 5Jd. ; 51,861 at 4s. 9d. ; 72,168 at 13s. Id. 
(10). 3,569 at £1 3s. 7d. ; 4,087 at £1 Is. 6d. ; 2,178 at £1 5s. 
(11). 1,023 at £2 5s. 3d. ; 2,347 at £3 7s. 8d. ; 8,694 at £7 6s. 
(12). 72,185 at £7 2s. 9d. j 54,186 at £1 7s. 4d. 

10,587 at £1 5s. 6d ; 2,198 at £4 12s. ; 5,184 at £3 9s. 6 J. 
72,163 at £43 12s. 6d. ; 10,386 at £5 9s. 6d. 
(15). 5,165 at £1 6 d. 5 c. ; 72,389 at 5 c. 6 m. ; 1,274 at £5 6 c. 8 m. 
(16). How much will 52,384 yards cost at 17 fl. 5 c. per yd. ? 
Find the price of 2,784 articles at 48 mils each. 
Find the cost of 1,285 yards of silk at 4s. 3}d. per yard. 
, During a year 255,255 qrs. of oats, 133,167 qrs. of wheat, 
1 12,553 qrs. of barley were imported into Liverpool from Ireland. 
Suppose oats to be worth 2s. 8£d. per bushel, wheat 7s. 2fcd., and 
barley 4s. lid., what is the total value ? 

(20). In 1852, 1,377,671 half-sovereigns were issued from the , 
Mint. Suppose that in the course of ten years' use each loses a 
weight of gold worth 3£d., what will be the value of the coins ? 

(21). During 1846 the mines of Austria produced 5,549 lbs. of 
pure gold, and 85,653 lbs. of silver. Suppose the gold to be worth 
£3 17s. 10id., and the silver 5s. 6d. an ounce, what was the total 
value of the yield? 

* In these Exercises it is better at onee to consider the articles as so many 
pence, shillings, or farthings, and to perform the multiplication. Thus, fourteen 
? are Is. 2d. ; multiply is. 2J. by tiro aud a quarter. 



(13). 
(14). 
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54 ABITHMBTIC FOE BEGINNEE8. 

COMPOUND PRACTICE. 

80. Example. — What will be the cost of 3 cwt 3 qrs. 16 
lbs. at £18 9*. Sd.per cwt. ? 

Explanation. — Here the number of times the price has 
to be taken is not expressed by a simple number, but by the 
compound number, 3 cwt. 3 qrs. 16 lbs. 

"We must, therefore multiply the price of 1 cwt. by the 
number of cwts., and take aliquot parts for the remaining 
portions of the weight. Thus — 

£18 9 5= value of 1 cwt. 

8 

65 8 3 = value of 3 cwt. 
Half the price of 1 cwt. 9 4 81 = value of 2 qrs. ^ 
Half the price of 2 qrs. 4 12 4i = value of 1 qr. 
Half the price of 1 qr. 2 6 2= value of 14 lbs. 
|thof the price of 14 lbs. 6 7 = value of 2 lbs. 

£71 18 0$+=value of 3 cwt. 3 qrs. 16 lbs. 

Here it was necessary to resolve the whole weight (3 cwt. 
3 qrs. 16 lbs.) into such parts that each might be obtained 
from the former, or from 1 cwt., either by multiplication or 
division. These parts are — 

3 cwt., or 3 times 1 hundred weight. 

2 qrs., or half a hundred weight. 

1 qr., or half of 2 quarters. 
14 lbs., or half of 1 quarter. 

2 lbs., or # one-seventh of 14 lbs. 

Since all'these parts together make the whole weight, the 
prices of these parts added together make up the price of the 
whole weight. This is called Compound Peactice. 

81. Rule. — Multiply or divide the price of one part so as 
to find, in succession, the price of each part of the whole 
quantity. Add these results together. 

82. Example or Woeking.— What will a colonist pay for 35 a. 
3 r. 84 poles at £9 17s. 6d. per acre ? 

£ s. d. £ fl. c. m. 

9 17 6= price of 1 acre =9876 

7 7 

69 2 6 = price of 7 acres = 69 12 5 
5 5 



345 12 6 = priceof35 acres =345 6 2 5 

Halfthepriceofla. 4 18 9 = „ 2roode= 4 9 3 7+ 

Half „ 2r. 2 9 4*= „ 1 „ = 2 4 6 8+ 

Half „ lr. 1 4 8*= „ 20poles= 12 3 4 

Half „ 20p. 12 4 = „ 10 „ = 6 1 7+ 

Jth „ 20p. 4 11 = „ 4 „ = 0246 + 

£355 2 6| £855 1 2 7 
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COMPOUND PRACTICE. 65 

EXBBOISB XVIII. 
(a) — Oral* (1). Two pounds and a half at fourpence per oz. ? 
(2). At two shillings per lb., what is the price of 3$ oz. ? 
(3). Multiply 2s. 6d. by 4| ; 4s. 8d. by 5± ; 7s. by 3*. 
(4). 17$ yards at 4d. per yard j 5£ yards at 6d. 
(6). What are the wages of a man for 5 days 6 hours at 4s. 6d. a 
day, rbckoning 9 hours a working day P 

(6). .On the same supposition, find the wages — for 7 days 3 hours 
at 8s. 6d. per day ; for 4 days 4 hours at 18d. a day. 

( 7) . 3 weeks 4 days' wages at 10s. per week ; 7 weeks 5 days at 15s. ? 
(8). 4 weeks 3 days at £1 Is. per week j 5 weeks 2 days at a guinea 
and a half t 

6 weeks 4 days at Is. 6d. per day ; 7 weeks 3 days at 2s. 3d. ? 
At £120 per annum, what is the salary for 2 years 5 months ? 
At £60 per annum, what is the salary for 3 years 7 months ; 
for 1 year 11 months ? 

(12). At £100 per annum, what is the salary for 2 months ; for 4 
years 3 months ; for 16 months ? 

(&)— Written. (1). Find the worth of 3 cwt. 2 qrs.at £17 6s. 
per cwt. 

(2). 3 lbs. 7 oz. 6 dwts. of gold at £3 17s. 10*d. per oz. ; 7 lbs. 

10 dwts. at £3 15s. per oz. 

($). 2!1 qrs. 7 bush, at 68s. per qr. ; 5 qrs. at 5s. 3d. per bushel. 
(4). The wages for 7 weeks 2 days at £2 15s. per week ; for i of 
a year at 17s. 6d. per week ? 

(5). What is the value ol 27 a. 8 r. 29 p. at £23 j and 14 a. 1 r. 

11 p. at £37 per acre? 

(6). What is the cost of paying 6 miles 8 fur. 200 yds. of road at 
£3510s.6d. per mile? 

(7). Estimate the cost of constructing a railway 17 m. 2 fur. 3 p. 
long, at the rate of £12,372 12s. per mile. 

(8) . Find the rent paid by the owners of two fields, one of 16 a. 8 r., 
and the other of 27 a. 1 r. 20 p., at £2 Is. 8d. per acre. 

(9). A person engaged at a salary of £150 per annum, leaves his 
post at the end of 29 weeks 4 days : what ought he to receive ? 

(10). What is the worth of 6 hides of leather, 4 of which weigh 
28* lbs. each, and the others 29 lbs. 6 oz. and 83 lbs. 4 oz. respec- 
tively, the value of the leather being Is. 6f d. per lb. ? 

(11). Nine men find a lump of gold weighing 15 lbs. 7} oz. j what 
will be each man's share if the gold be worth £3 17s. 10}d. per oz. ? 

(12). Find the price of 166 cwt. 7 lbs. of lead at £5 7s. per cwt. 

(13). Find tne value of 5 cwt. 2 qrs. 8 lbs. at £3 4s. 2d. ; and of 
711 cwt. at £1 17s. 4id. per cwt. 

fl.4). Find the rent of a house for 8 years 7 months (of 4 weeks 
each) 4 days, at 17s. 6d. per week. 

(15). Iffake out a bill for the following articles : — 156 yds. 1 qr. 
8 n. at 6s. 3d. per yd. ; 48 yds. 1 qr. 1 n. at Is. 6}d. per yd. } and 
117 yds. 1 qr. 1 n. at 5s. IJd. per yd. 
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66 UtlTHMETIC FOB BBGIHOTBS. 

REDUCTION TO DECIMAL MONEY. 

83. The English Sovereign is now divided into 960 parts, 
called Farthings. If it were divided into 1,000 parts, called 
Mils, some of our present coins could easily be represented 
by the new names, while others would not (S. of A., 296). 
Thus— 

A Sovereign would be £1, or 10 n., or 100 c, or 1,000 m. 

A Half-Sovereign would be 5 fl., or 60 c, or 600 m. 

A Crown piece „ 2 $ fL, or 25 c, or 250 m. 

AHalf-Crown „ l| fl., or 12J c, or 125 m. 

A Florin „ 1 fl., or 10 c, or 100 m. 

A Shilling „ J-fl., or 5 c, or 60 m. 

Sixpence „ |-fl., or 2J c, or 25 m. 

A Fenny is now 4 farthings, but would become 4 mils. 
A Halfpenny 2 „ „ 2 mils. 

*A Earthing would become 1 mil. 

84. Our present money can therefore be accurately reduced 
to a decimal form, when the sum is not lower than sixpence. 
When smaller sums occur, if we reduce them to farthings, 
and call the farthings mils, the error is very slight, and will 
not affect the answer unless in multiplication sums, when the 
error itself is of course increased. 

85. Rule. — For every two shillings take 1 florin, or 100 
mils ; for every shilling, 5 cents, or 50 mils ; for sixpence, 25 
mils ; and for every additional farthing, 1 mil. 

Examples. — I. Reduce to decimal money the sums of 
10*. 6K and £3 5*. 1\d. 

c. m. 


6 
3 1 



fl. c. m. 

10 shillings = 500 
6 pence =025 
8 farthings = 3 

10s. 6|d. =5 2 8 



£ fl. 
8 pounds =30 

4 shillings =02 

1 shilling =00 

7*d. = 30 far. = 



£3281 



11. Reduce to present money £7 2 fl . 6 c. 4 m. and 

£1 Ifl. 3 c. 2 in. 

~ " ~ ' £ fl. c. m. £ s. d. 

1000 =100 
0100 =020 
3 2 = 31 far. = 7} 



£ fl. c. m. £ s. d. 
7000 = 700 
0200 = 040 
0050 = 010 



14 = 3* 
7264 = 75 3* 



12 7} 



* It is evident that all the money below sixpence would become slightly lowered 
in value, and that new eoins of one mil, two mils, five mils, and one cent would be 
required to supersede the farthing, halfpenny, penny, and threepenny pieces. 
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BBDUOTIOX CO DECIMAL MONET. 5? 

EXEBOISB XDC. 
(a)— Oral. Reduce to Decimal Money — 
(1). 10s. 4& ; £1 6s. lOd. ; £2 Os. 7d. 
(2). £7 15s. 6d. ; £1 183. 5d. ; £1 3s. 3}d. 
(3). £6 2a. Id. ; £2 9s. 8d. ; £1 17s. 3d. 
(4). £4 13s. 9d. ; £1 6s. 3d. ; £2 5s. 8*d. 
(5). £3 2s. 2d. j £5 Os. 7*d. ; £9 6s. 6d. 
(6). £1 7s. 6d. ; £3 18s. 4*d. j £2 7s. 2d. 
(7). £1 Os. lOd. j £7 Is. 9d. ; £8 2s. 5<L 
(8). £2 3s. 4id. ; £1 19s, 6|d. ; £2 7u 4jd. 
(9). 17 farthings ; 18 per.ce ; half-a-crown > half-a-guinea. 
Reduce to present money — 

"^ £13fl. 4 c. 6m. ; £8 1 fl. 3 c. 7 m.; £9 2 ft. 3 i^ 
6 fl. 5 c. ; £1 2 fl. 4 c. 2 m. ; £8 2 fl. 1 c. 1 m. 
£10 9 fl. 3 c. 4 m. ; £6 4 fl. 5 c. 3 m. > £5 3 fl. 4 & 6 la 
£1 8 fl. 9 c. 3 m. ; £2 4 fl. 8 c. 6 m. ; £7 2 fl. 4 c 
£61 2 fl. 8 m. ; £9 1 fl. 3 c. 8 m. ; £12 3 fl. 4 c 6 m. 
£17 3 fl. 4 c. 8 m.; £24fl.lc.8m.; £13 a. 4c. 7m. 
£2 9 fl. 9 c. 9 m. ; £1 1 fl. 1 c. 1 m. ; £5 3 A. 4 c. 2 m. 
18 florins ; 72 cents ; 64 mils ; 23 mils. 
(b) — Written. Work the following sums by the Decimal me* 
thod:— 

(V). Questions 12, 13, 14, 15, and 16 in Exercise XIL (b.) 
~ Questions 6, 6, 7, 8, 9, 10, 11, and 12 in Exercise XIII. (6.) 
Questions 2, 12, 23, in Exercise XIV. (5.) 
Questions 3 to 12, in Exercise XV. (6.) 
Add together 8s. 6d., 13s. 4d., £5, £7 5s., a ad 9fcd. 
What sum must be added to £75 6s. 4d. to make £155 10s.? 
What will be the cost of 11 cwt. 2 qrs. at £61 7s. 6d. per cwt.? 
Divide £1,023 18s. 4*d. by 76, and also by 43. 
Make out the bills 4, 7, 10, and 14, in Exercise XVI., deci- 

(10). Find the difference between £13 5s. 6cL and £50, in farthings 
and in mils. 

(11). Find in mils the difference between the fourteenth and the 
fifteenth of £50. 

(12). If the price of a four-pound loaf were raised from 4^d. to 
20 mils, what would be the weekly gain to a baker who sells, on an 
average, 519 quartern and 843 half-quartern loaves on each working 
day? 

(13). If at Waterloo Bridge 4,000 persons pass in a day, paying 
a halfpenny, 261 cabs paying 2d., and 153 carriages and waggons 
paying 3d., what would be the daily difference in the bridge receipts 
if the tolls were altered to 2 mils, 1 cent, and 12 mils respectively t 

(14). In 1851, 360,500,000 letters were delivered in the United 
Kingdom. Suppose the postage of each letter had been 4 mils 
instead of 1 penny, what would have been the loss to the Post Office 
revenue? If the postage had been 5 mils what would have been 
gained? 

2 3 
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53 ARITHMETIC FOfc BS£1N*1E*S. 

MEASUIUEMENT OF SURFACES. 

86. Example. — A surface is 3 feet 4 inches long and 2 feci 
5 inches broad ; what is its area 1 

Explanation. — The size of the whole surface is to be 
found by multiplying the number of feet and inches in the 
length by the number of feet and inches in the breadth. 
a f -r In the figure, let the line 

CE represent 2 ft. 5 in., and 
the line ED 3 ft. 4 inches. 
The whole area, CD, is 
made up of pieces of three 
different sizes. 

The largest pieces mea- 
sure 1 foot each way, and 
are called square feet. 

There are six of these; 
they form the figure AB. 

Other pieces measure 1 
foot one way, and 1 inch 
the other. Each of these 
contains one twelfth of a 
square foot, and is called a 
prime. There are eight of 
these in the figure CB, and 
fifteen of these in the figure 

The smallest pieces mea- 
sure 1 inch each way, and 
are called square inches. 

There are 20 of these 
pieces ; they form the figure 
BE. 

The whole area is there- 
fore 6 feet 23 primes 20 
inches, as in I. 

But since 12 of the 
smallest pieces, or square 
inches, make 1 of the larger 
or primes ; and 12 primes 
mate 1 of the largest pieces, 
or square feet ; each part of 
the answer must be reduced 
by 12, as in IT.; and thus 
the whole answer is — 



B 



ft. 
3 
2 



2 feet 6 inches. 

in. 
4 
5 



15 
8 



20=5in.x4in.=BE 
=3ft.x5in.=BD 
=2 ft. x4in.= CB 
=3ft.X2ft.= AB 



6 23 20 =CEDA 



II. 



ft. 
8 
2 

4 
8 



in. 
4 
6 

8 = FD 
==AF 



8 C 8'=ACED 



8 square feet no primes and 8 square inches. 
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MBJJVMMBHT OF SUBtACES. 69 

87. This kind of computation is called Duodecimal* 
because both the linear foot and inch, and the superficial 
foot or inch, are divided into 12 parts. 

But it is necessary to observe that though there are 12 
inches in a foot of length, there are 12 times 12 inches in a 
foot of surface. Therefore, the twelfth part of a square foot 
is not a square inch, but a piece measuring 1 foot by 1 inch. 
1 foot of lenjzth = 12 inches = 144 seconds = 1728 thirds. 

1 foot of surface = 12 primes = 144 inches = 1728 thirds. 

88. It is usual to express these subdivisions by accents, 
thus— 

7 ft. 8' 5' 4 "= 7 ft. 8 inches 5 seconds 4 thirds. 

8 sq. ft. 9' 4' 7 * = 8 sq. ft. 9 primes 4 sq. inches 7 thirds. 

89. The same principle must be kept in view in all square 
measurement. Three feet make one yard ; but 3 times 3 
sq. feet make one square yard. 320 poles make one mile ; 
but 320 X 320 square poles make a square mile. 

90. HuLE.t— Multiply the feet, inches, and seconds in the 
length by the feet, inches, and seconds in the breadth, ac- 
cording to the following table :— 

Teet X feet = square feet. 

Feet X inches = primes. 

Inches X inches = square inches. 

Feet X seconds = square inches. 

Inches X seconds = square thirds. 

Seconds X seconds = square fourths. 

Links X links rs square links. 

Yards X yards = square yards. — (5. ofA. f 483.) 

91. Example of Working. — I. Find the area of a floor 17 feet 

2 inches 6 seconds by 11 feet 8 inches 9 seconds. 

ft. in. sec. 
17 2 6 
11 8 9 



1 Of 10" 10" 6"" = 17 2' 6" X 9" 
11 6' 8" = 17 2' 6" X 8' 

189 8' 6" =17 2' 6" X lift. 



201 10' 0" 10"' 6"" = 17 2' 6" X 11 ft. 8' 9" 

* Froln duodecin, a Latin word meaning twelve. 

■f In all former multiplications, quantities, lengths, value*, or numbers have 
been taken or repeated a certain number qfttme*, and the product has always been 
a number of the some kind at the multiplicand. In strictness, this is the only 
tree inuUiplic«tioiL But in this rule we multiply figures together which mean 
tenath, and the product is a number which means turf ace. This is an artificial 
and peculiar kind of compound multiplkation, which therefore requires distinct 
explanation 
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60 ABITHMBTIC FOB BEGINNBkS. 

92. Land is measured by Gunter's chain, which is 4 poles 
or 22 yards long, and is divided into 100 parts, each of which 
is called a link. 

An acre is equal to a parallelogram 40 poles long and 4 
poles broad; that is, 10 chains or 1,000 links long, and 1 
chain or 100 links broad. There are therefore 1,000 x 100, 
or 100,000 square links in an acre. 

It is usual, in measuring fields, to reduce both length and 
breadth to links, and then to find the number of acres by 
cutting off five figures from the right of the product. This 
is the convenient way of dividing by 100,000, which is the 
number of square links in an acre. The remaining figures 
must be reduced to roods and poles by ascending reduction. 

93. Example op Woekino. — II. A field in the form of a rectangle 
measures 17 chains 25 links by 21 chains 50 links $ find its area in 
acres. 

21 chains 50 links = 2150 links. 
17 „ 25 „ =1725 „ 

10750 

4300 
15050 
2150 



2S1QO 

87,08760 square links = 37 a. 8750 Iks. 



But 8,750 sq. links are by reduction 14 poles. 

The area of the field is therefore 37 acres 14 poles. 
Exeboisb XX. 

(1). A rectangular parallelogram measures 4 ft. 3 in. by 6 ft. 7 in. ; 
what is its area? 

(2). Multiply 14 ft. 5 in. by 2 ft. 6 in. j and 21 ft. 5' 4' by 18 ft. 2'. 

(3). Multiply 9 ft. 2' by 4 ft. 3' V ; and 16 ft. 8' 3' by 12 ft. 4' 8. 

(4). Find the area of a floor 9 ft. 3' 8 by 11 ft. 9> 11'. 

?5). Find the area of a floor 14 ft. 3' by 16 ft. 7' 10*. 

(6). How many sq. yards are there in a surface 16 ft. 4 in. by 
23 ft. 5 in. P 

(7). How many rods of brickwork are there in a wall 14 ft. high, 
and 73 ft. 6 in. long? 

(8). Divide a floor 23 yds. 4 in. long, and 17 yds. 5 in. broad, 
into squares of 100 feet. 

(9). Find the number of sq. feet of paper required in a room 

12 ft. 6 in. long, 10 ft. 6 in. broad, and 11 feet high. 

(10). Two rooms open into one another ; the one is 17 ft. 3 in. 
long and 12 ft. 5 in. broad, and the other is 19 ft. 7 in. long and 

13 ft. 4 in. broad ; how much carpet will coyer both ? 

(11). I have a piece of drugget 6 yds. 1 ft. 7 in. long and 8 ft* 
4 in. broad, to lay down in a room containing 100 sq. ft. j how 
much will be left uncovered ? 
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1CBAST7BBMSNT OF 8TJBFACE8. s 61 

(12). What is the area of a square field whose side measures 15 
chains 40 links ? 

(13). How many stones, 9 in. broad and 12 in. long, will be 
required to pave a courtyard 15 ft. 8 in. long, and 12 ft. 6 in. 
broad? 

(14). A schoolroom was 54 ft. long and 86 ft. wide ; how many 
children would it accommodate, supposing 6 sq. ft. sufficed for each? 
On the same supposition, how many more children will be accom- 
modated in a room 32 ft. by 24 ft. than in one 36 ft. by 20 ft. ? 

(15). How many desks, 14 ft. long and 20 in. broad, can be 
made out of a piece of timber 120 ft. long and 5 ft. broad ? 

(16). How many yards of paper, 42 in. wide, will be required to 
coyer a wall 18 ft. long and 13 ft. high? 

(17). The base of a triangular field is 26 chains 3 poles, and its 
perpendicular 7 chains 1 pole ; what is its area ? * 

(18). A rectangular field, whose breadth is 4 chains, has to be 
divided into plots, some of which are to contain an acre and others 
half an acre ; what is the width of each allotment ? 

(19). How many sq. ft. of paper will be required to cover a room, 
if the height be 15 ft., the breadth 18 ft. 6 in., and the length 
27 ft. 4 in., and if there be in it a door 7i ft. by 3 ft. 6 in., two 
fireplaces, each 4 ft. 6 in. long and 4 ft. high, and three windows, 
each 10 ft. by 4 ft. 6 in. ? 

(20). What will a piece of marble, 7 ft. 4 in. long and 5 ft. 6 in. 
broad, cost at 6s. per sq. ft. ? 

(21). What is the difference between the number of acres in a 
parallelogram, one of whose sides is 738 yds. and the other 514 yds., 
and those in a square whose side measures 1,720 feet ? 

(22). 4 sq. ft. 4 sq. in. being the area of a map which is laid 
down on the scale of an inch to a mile, required the number of 
acres represented ? 

!23). Find the difference between 25 sq. ft. and 25 ft. square. 
24). The area of a floor contains 771 sq. ft. 10* 6 in., and its 
length is 32 ft. 6 in. j what is its breadth? 

(25). If a space is 2 ft. 9 in. broad, and contains in all 84 ft. 4' 6', 
what is its length ? 

(26). A sheepfold, in the form of a square, is enclosed by 80 
hurdles, each 5 ft. 6 in. long ; what is its area ? 

(27). A room is 36 ft. sq. ; suppose it were a third as long again, 
how wide should it be in order that it may contain the same area ? 

(28). How many yards of carpet, two feet wide, will cover a floor 
17 feet long by 12 ft. 6 in. wide ? 

f29). A room, measuring 11 ft. in length, 8 ft. 6 in. in breadth, 
ana 10 ft. 6 in. in height, has to be covered with a paper, measuring 
2 ft. 6 in. in width ; how many yards will be required ? 

(30). A table contains in its surface 44 sq. ft., and it is 8 ft. long $ 
what is its breadth ? 

* A triangle is always half the area of a parallelogram of the same base and altf. 
fade {8.qfA»4»0). 
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EXBBCISS XXL 

MISCELLANEOUS QUESTIONS. 

(ch — Oral. (1). Add seven times thirteen to the third of forty-two* 

(2). Add together the third, the fourth, and the fifth of sixty. 

(3). How many times is the seventh of sixty-three contained in 
ninety P 

(4). What is the difference between the fourth and the seventh 
of fifty-six f 

(5). By how much does the product of six and five exceed their 
sump 

(6). Add the half of ninety-four to the third of sixty-three. 

m. Take the eleventh of ninety-nine from its ninth. 

18). Find the product of the three numbers— four, seven, and nine. 

(9). Divide the sum of nineteen and fifteen by their difference. 

(10). What change shall I have out of a sovereign, after paying 
for five articles at 2s. 7}d. each, and three at Is. 9d. P 

(11). A quarter of a pound of tea at 4s. 4d., a pound and a half 
of coffee at Is. 6d., and 3 pounds of sugar at 6fcd., have to be paid 
for with a crown piece; what is the change P 

(12). What is the amount of the following bill:— 2 yds. at 
Is. 7d., li yds. at 2b., 6 yds. at 8$d.» and 6 reels of cotton at id. 
eachP 

flS). 7i lbs. of meat at 6d. ; 5* lbs. at 7d.j 12* lbs. at lid. 

(14). What are the wages of two men for 6} days at is. 6d. per 
day each? 

(15). Find the number of threepenny pieces in a sovereign. 

fl.6). How many 8-mil pieces are there in 4 florins P 

(17). Multiply the number of farthings in 7$d. by 4. 

(18). Find the number of halfpenoe in three sixpences, two four* 
penny pieces, and a half-crown. 

J 19). Multiply the third of a crown by seven. 
20). What are the dimensions of a square plot measuring 15 feet 
ksideP 

(21). At 8d. a foot what will it cost to pave a courtyard measuring 
20 feet by 12? 

(22). At sixpence a yard what will it cost to paint a fence, half a 
mile in length P 

!28). Multiply three-fourths of forty by two-thirds of twelve. 
24). A boy is employed in a field at eightpenoe a day, what will 
he earn in five weeks P 

(25). How long will a labourer, who earns 8s. 6d. a week, be in 
earning £6? 

(26). Walking 12} miles a day, how long shall I be on a journey 
tflOOmilesP 

(27). A hoop is a yard and a half in circumference, how many 
times will it turn in 600 yards P 

(28). Add together 7, 9, 11, 16, 8, 5, 7, and 10. 

. Add together 6s.4cL, 7s. 6U, 8s. 4d..4s. 7d^ and 11 tf. 
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(30). Add five hundred and eleven to two hundred and seventeen, 
ana take the result from a thousand. 

{31). Multiply 34 by 15, and take the result from 1,000. 

(32). Nine dozen pence ; Seven score farthings j One hundred and 
fifty threepenny pieces ? 

(38). Take the third of a half-crown, the fourth of a crown, and 
the fifth of half a sovereign, from the half of a five-pound note. 

(b)— Written. (1). A farmer expends £371 10s. 3d. in buying 
horses and oxen ; 12 of the former cost £21 9s. each, and he buys 9 
of the latter, what is the price of each ox P 

(2). What will be the expense of restoring a public monument, if 
it is paid for by 280 persons, who contribute a guinea each ; by a 
penny subscription from 8,400 contributors j and by the proceeds 
of a sale, amounting to £56 5s. P 

(8). If the first of February in leap-year fall on Monday, on what 
day of the week will the 2nd of December fall P 

(4.) A butcher has five oxen, whose average weight is 899 lbs. ; 
out of these pieces have to be cut, weighing 7, 8i, 9, llf, 17, 20£, 
and 21} lbs., and of each an equal number. How many pieces can 
be cut? 

(5). Find the difference in acres between a field of 12 chains square, 
and one of 12 square chains. 

(6). A grocer mixes 24 lbs. of tea, worth 5s. per lb., 42 lbs. at 
4b. 6d., and 19 lbs. at 4s. together j he sells the mixture at 5s. 4d. 
per lb. : what is his whole profit P 

(7). An officer's pay is 12s. 3d. per day $ if out of this he spend 
£3 12s. per week, how much will he be able to save in half a year P 

(8). The stones of a windmill are so connected with the perpen- 
dicular shaft that they go round 3} times for every revolution of the 
shaft j the shaft revolves 3 times as often as the sails, and the sails 
revolve 9 times per minute j how many revolutions will the stone 
make in a day of 12 hours P 

(9). A manufacturer of woven silk employs 200 hands, eaoh of 
whom makes on an average 4 yds. per day, and receives wages at the 
rate of 6i<L per yd. ; what sum will he pay in wages every yearP 

(10). How many days elapsed from January 19th, 1856, to June 
24th, 1857 P 

(11). Seven men found a nugget of gold, weighing 45± lbs. $ 
on selling it each man received as his share £276 18s. 4d. ; what 
was the worth of the gold per oz.P 

(12). 22 cwt. of tea were bought in China for £28 14s. 6d. The 
freight was £3 Is. 4d. per cwt. j the duty Is. 3d. per lb. ; the 
wharfage and other expenses, £23 7s. 6d. j the whole was sold at 
8s. 4d. per lb. : what was gained or lost P 

(13). A man has to go a journey of 4C0 miles. He walks 11 
hours a day, at the rate of a mue in 20 minutes. When will he reach 
the end of nis journey, supposing him to go 78 miles out of his way, 
to walk 6 days in the week, and to be detained 5 hours by illness t 

Digitized by VjOOQlC 



64 jLBITHMITCO FOB BEGINKEBS. 

(14). If sailcloth be bought for lOd. per yard, and sold for Is. 4Jd* 
what would be the total gam on 100 pieces, measuring 3 yds. 8 qrs* 
each, and 54 of 2 yds. 3 qrs. each P 

(15). If 2 cwt. 8 qrs. of sugar be bought at the rate of 4d, per 
pound, and sold for £5 15s. 6d., how much is gained ? 

(16). In a wire-mill there are 50 wire-drawers and 20 labourers. 
If each drawer receives 80s. per week, what must be paid to each 
of the labourers, so that the sum paid in wages per week shall 
be £90? 

(17). How long will a man be walking 15 miles, supposing he takes 
80 steps a minute, and walks at the rate of 2 ft. 6 in. each step ? 
By how many feet does the equatorial diameter of the earth, which 
is 7,924 miles, exceed the polar, which is 7,898 miles ? 

(18). The distance of Jupiter from the sun is 496,494,000 miles. 
In what time does the light of the sun, which travels at the rate of 
192,000 miles in a second, reach that planet ? 

(19). By how much does a field of 7 a. 3 r. 2 p. exceed one which 
measures 7 chains 57 links in length and breadth ? 

(20). The average prices of wheat, barley, and oats during the seven 
years preceding 1851 were 7s. lid., 4s. ltd., and 2s. 9id. per bushel 
respectively. What, at that rate, would have been the difference 
in the value of two farms, the one producing 53 bushels of wheat, 27 
of barley, and 40 of oats, and the other 29 of wheat, 60 of barley, 
and 84 of oats ? 

(21). In Middlesex the property rated for the relief of the poor is 
of the annual value of £7,584,668. Suppose on an average the poor 
rate amounts to 5£d. in the pound throughout the county, what will 
be the total sum raised P 

(22). The Black wall Railway is 5£ miles long, and cost at the 
rate of £256,050 per mile ; what was its total cost P 

(28). A butcher gave 28 lbs. of mutton to a grocer for 18 lb3. of 
sugar at 7d. per lb. ; what was the price of the mutton ? 

(24). There are 1,175 casks in a cellar, each containing 3 gals. 3 
qts. 3 pts. and 3 half-pints ; how much do they all hold P 

(25). Divide £357 12s. 2d. amongst 3 men 4 women and 6 chil- 
dren, so that each man shall have twice as much as a woman and 
four times as much as a child. 

(26). What quantity of shalloon that is J yd. wide will line 7i 
yds. of cloth lfc yds. wide? 

(27). If a spoon weigh 15 dwts. 11 grs. how many such spoons 
can be formed out of 122 oz. 2 dwts. 10 grs. P 

(28). How many acres are there in a field 387 yds. long and 275 
wide? 

(29). Suppose each person consumes 5 bushels of corn per annum, 
what is the yearly consumption of England, the population being 
20,936,468? 

(30). At £2 16s. lOd. per cwt., what is the cost of 176 cwt. 1 or. 
14 lbs. ? 

(31). It is calculated that an acre of ground sown with wheat 
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yields sufficient for the annual consumption of two persons ; how 
many square miles ought to he under cultivation to supply the people 
of Kent, who amount to 619,225 ? 

(32). If a fence cost 2s. 8d. per yard, how much^will it cost to 
enclose a field 427 yds. long and 128 wide ? 

(33). If I purchase 16 yards of silk at 6s. 8<L per yd., 27 yds. of 
calico at 2}d. 9 and 35 yds. of ribbon at Is. Id., what is the amount 
ofmybill? 

(34). There are two boxes of raisins, the one weighing 1 cwt. 1 qr., 
and the other 127i lbs. ; what is the difference in then* value, sup- 
posing the raisins are worth 54 d. per lb. ? 

(35). How many tenpenny pieces in £17 10s. 6d., and how many 
American dollars, value 4s. 6d. each, in the same sum ? 

(86). If one-twelfth of a gold coinage be alloy, how much pure 
gold is there in 753 pieces, weighing 61 grains each P 

(37). Find the difference between the weekly income of two per- 
sons, one of whom receives £350, and the other £480 per annum. 

(38). If, out of an income of £500 per annum, a gentleman spends 
a guinea a day, what does he save P 

(39). Three persons embark in business, the first contributing five 
shares of the capital, the second three, and the third two : the whole 
sum required is £5,350 ; what are their several shares P 

(40). What number subtracted from the product of 26 and 11 
will leave the product of seventeen and nineteen ? 

(41). A line 85 yards long is used to measure a road 14 miles 
long ; how many times will the line be used P 

(42). A house is rated at £85, its actual rent is £95, the poor 
rate is at Is. 2d. in the pound, the lighting and paving 2£d., the 
church rate at 6}d., and the house tax at 5d. j what sum does the 
owner pay for rent and taxes every quarter ? 

(43). What is the entire length of 65 pieces of cloth, each mea- 
suring 45 yds. 1 qr. 1 nl. P 

(44). When the income tax was reduced from Is. 2d. to 5d. in the 
pound, a professional man estimated that he should save £22 10s. 
per annum by the change j what was his income P 

(45). The annual value of rateable property in the county of Kent 
is £2,340,886 j what sum would be produced by a uniform rate of 
lid. in the pound throughout the county P 

(46). If the weight of 255,255 qrs. of oats is 36,465 tons, what is 
the average weight per quarter ? 

(47). If the value of 133,167 qrs. of wheat is £339,022, what is 
its value per quarter P 

(48). Find the value of 240 sacks of potatoes at 8s. 6d. per sacfc ; 
120 sheep, 80 lbs. each, at 6d. per lb. ; 60 stone of wool at 17s. 6d. 
per stone ; and 30 pigs at 80s. each. 

649). What will be the rent of a house for 8 months, 2 weeks, 
and 4 days, at £4 14s. 6d. per month P 

(50). If tea which cost 2s. 3d. per lb. is sold at 8s. 6d., how 
much will be gained on 1 cwt. 3 qrs. P 
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(51). If I pay £28 per cwt. for tea, and sell it for £3fc 10s., how 
much must I sell to gain £169 17s. 6d P 

(52). How many times is £24 lis. 6£d. contained in £8,060 
8s.l0d.? 

(58). How many times will a wheel 16| feet in circumference 
torn round in a distance of 24 m. 8 fur. 25 p. ? 

(54). If 48 dozen of wine, each bottle containing 1 pint and a half 
cost £76 16s., what is the worth of the wine per pint ? 

(55). How many parcels of 8 of. each are there in 16 cwt. 
lqr. 18 lbs. 1ob.P 

(56). Make out a bill, and find the amount of the following 
articles :— 274 yds. of linen at 8s. 6}d. ; 239 yds. at 2s. lid. 
179 yds. of Irish at 2s. 8*d. j 175 at Is. 9|d. 

(57). The number of receipt stamps used in 1852 was 5,290,661 
of these, 14,256 were ten shilling ; 15,878 were seven shillings and 
sixpence j 28,112 were five shilling ; 44,109 were four shilling j 
165,947 were half-a-cro wn ; 860,628 were eighteenpennv ; 1,051,828 
were one shilling; 1,568,186 were sixpenny; and the rest were 
threepenny stamps. What was the total amount of duty P 

(58). The expense of distributing the stamps mentioned in the 
last sum was £8,881* and £18,586 was allowed in the form of dis- 
count to purchasers ; what did the Government actually receive P 

(59). How many yards of cloth worth 18s. lid. per yd. must be 
given in exchange for 720 yards at 3s. 7id. P 

(60). At the rate of £2 15s. per yd., what will be the expense of 
constructing a railway 78 miles in length P 

(61). A man has three debts owing to him by persons who 
become bankrupts : the first owes £427, and pays 5s. in the pound ; 
the second owes £128, and pays 4s. 6d. in the pound ; and the 
third owes £57, and pays lis. 9d. in the pound; how much does 
he lose in all ? 

(62). A person with £10 5s. 2d. in his pocket goes on a journey. 
His railway fare is 6 fl. 4 cents. ; his cab-hire, 1 fl. 2 c. 5 m. ; he 
spends at a hotel 7 fi. 3 c. per day for 4 days ; and returns in a 
first-class carriage, the fare being half as much again as he paid 
before : how much will he bring back P 

(63). The sum of £9 3fl. 4c. 5 m., and £21 5 fl. 5 m. has to be 
divided among 18 persons ; how much will each receive P. 

(64). A pipe of wine is bottled off, so that three-fourths is in 
quart bottles, and the rest in pints j how many dosen bottles will be 
filled? 

(65). Suppose 1,524 yds. of cloth are bought at 6s. 9Jd. and sold 
at 8s. 6d. per yd., how much is gained P 

(66). A house and furniture are together worth £3,745 10s., but 
the house is worth four times as much as the furniture ; what is the 
worth of the house P 

(67). A man receives £3 8s. per week, and spends £35 pel 
quarter; how much will he be able to save in 6 years P 

(68). From s piece of ground of 24 acres, 1 a. 2 r. are given for a 
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church and churchyard, and 2 r. 15 p. for a school and play- 
ground ; how many perches remain ? , 

(69). How long will a person be in walking from London to 
Sydenham, a distance of 6} miles, if he takes 160 steps per minute 
of 2 ft. 3 in. each? 

(70). If I buy 6 bales of cloth, each bale containing 5 pieces, and 
each piece 25 yards, at 7s. 4d. per yard, what does it cost ? 

(71). Diyide 57 gallons 2 quarts of oil into an equal number of 
gallons, quart, pint, and half-pint measures. 

(72). How many grains of alloy are there in 3 lbs. of jewellers' 
gold, 18 carats fine (24 carats being the standard) ? 

(73). How many more grains are there in the avoirdupois pound 
than in the troy pound ? 

J 74). A horse runs round a field in 15 seconds j how many times 
I he go round it in 6 minutes 45 seconds ? 
(75). Borne was founded 753 B.C., which is called the year 
1 a.tj.0. ; in what year of Borne was Jerusalem destroyed by Titus, 
70 years A.D. ? 

(76). Find the rent of 500 a. 8 r. 25 p. of land, at £2 7s. 4d. per 
acre. 

(77). How many square feet of deal are wanted to make a box, the 
length of which is 3 ft. 6 in., the depth 2 ft. 3 in., and the width 
lft. 6 in.? 

(78). What is the area in square feet of a rectangular garden, the 
length of which is 125 yds., and the breadth 68 yds.? 
72 + 56 + 374 . 274 - 84 + 419 

™'" 419-56 J 18 + 6 + 6 ' 

(80). 51 X 4 X 6 X 18 ; (215 + 85 + 8) X (41 + 6 + 8). 

(81). (175 + 48 + 62) X (327 + 153 - 219). 

(82). (£27 4s. 10d. + £16 3s. 8d.) X (193 + 15). 

(83). £29 lis. 4*d. -f-ls. 7*d ; £3 8s. 2*d. -f- 4*d. 

(84). How many acres are there in a triangular field, the base of 
which is 1,520 yds., and the altitude 854 yds. ? 

(85). Find the difference between the area of a square table, the 
side of which is 5 ft. 3 in., and that of another, measuring 6 ft. 4 in. 
by 4 ft. 6 in. 

(86). Make out the following bill, and find the amount : — Material 
for laying water pipes. 54 ft. 6. in. of piping, at 7£d. per foot. 
Labour, 2 men, 1 day, at 4s. 6d. per day $ 2 men, 1 day, at 2s. 9d. 
per day. Be-roofing outhouses, 2 (25 ft. 6 in. X 30 ft.) stables, at 
7s. per square ; 15 ft. X 9 ft. lodge ; and 12 ft. 9 in. X 12 ft. hen- 
roost, at 4s. 6d. per square. Building kitchen, £29. Bricklayer and 
labourer, 3 days, at 7s. 3d. per day j 15 drain tiles, at 13s. per score. 

(87). How many hurdles, 2£ yds. long, will surround a square 
field, measuring exactly an acre ? 

(88). What will it cost to paint a room, measuring 21 ft. 6 in. 
long, 18 ft. 8 in. broad, and 12 ft. high, at 2}d. per sq. foot, 
allowing for two fireplaces, each 7 ft. 4 in. by 4 ft. 6 in., and for 
three windows, each 9 ft. 6 in. by 8 ft. ? 
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TABLES. 
MULTIPLICATION TABLE.— I. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 


11 


12 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


6 


12 


18 


21 


30 


86 


42 


48 


54 


60 


66 


72 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 


77 


84 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 


9 


18 


27 


36 


45 


54 


63 


72 


81 


90 


99 


108 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


11 


22 


33 


44 


55 


66 


77 


88 


99 


110 


121 


132 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 


144 


MULTIPLICATION TABLE.— II. 




13 


14 


15 


16 


17 


18 


19 


20 


13 


169 


182 


195 


208 


221 


234 


247 


260 


14 


182 


196 


210 


224 


238 


252 


266 


280 


15 


195 


210 


225 


240 


255 


270 


285 


800 


16 


208 


224 


240 


256 


272 


288 


304 


320 


17 


221 


238 


255 


272 


289 


306 


823 


340 


18 


234 


252 


270 


288 


306 


824 


342 


360 


19 


247 


266 


285 


304 


323 


842 


361 


380 


20 


260 


280 


800 


.320 


840 


860 


380 


400 
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MEASURES OF VALUE,— MONET. 
T. Pbxsent English Monet. 

A FABTHING (i) 

1 Penny (Id.) =4 farthings 

1 Shilling (Is.) =12 pence =48 farthings 

ISoyebeign or Pound (£l)=20shillmgs=240pence=960farthings. 

II. Pence Table. 



12 pence. 


20 


99 


24 


a 


80 


» • 


86 


99 « 


40 


99 


48 




50 


99 


00 




70 


" 


72 


9* 


80 




84 




90 


n 


100 




120 




200 




240 




800 


t» 


400 





£ s. 
1 
1 
2 



d. 

8 


2 6 

3 
4 

2 




4 
4 

6 

6 10 
6 

6 8 

7 



7 

8 

10 



1 

1 5 
1 13 



16 8 




480 pence 

500 „ 

600 „ 

700 „ 

720 „ 

800 „ 

900 „ 

1000 „ 



£ s. d. 
2 
2 1 
2 10 

2 18 

3 
3 6 8 

3 15 

4 3 4 



III. Shillings Table. 



20 shillings 

30 „ .. 

40 „ .. 

50 „ .. 

60 „ .. 

70 „ .. 

80 „ .. 

90 „ .. 

100 „ .. 



8 

4 




1 

1 10 

2 

2 10 

3 

3 10 

4 
4 10 
6 



IT. Pbofosed English Money on a Decimal System. 
A Mil = one-thousandth of a pound. 
A Cent = 10 mils, or one-hundredth of a pound. 
A Florin = 10 cents = 100 mils, or one-tenth of a pound. 
A Pound = 10 florins = 100 cents = 1000 mils. 

V. MISCELLANEOUS AND OBSOLETE ENGLISH COINS. 

A Moidore = 27s. A Guinea = 21s. Od. A Noble = 6s. 8d. 
A Jacobus = 25s. A Mark = 13s. 4d. A Grown = 5s. Od. 
A Carolus = 23s. An Angel = 10s. Od. A Groat = del. 



1 Inch. 
1 Foot 
1 Yabd 

1POLE 



MEASURES OF LENGTH. 
I. Long Measube. 



=12 inches. 

=3 feet = 36 inches. 

=5* yards=16i feet =198 in. 
1 Furlong=40 poles =220 yards=660 feet =7920 in. 
1 Mile =8 fur. =320 poles=1760 yds.=5230 ft.=63360 in, 
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II. Subvbtob's Measure. 
1 Link (Ik.) = 7ff inches. 
1 Chain = 100 links = 22 yards. 
1 Fublong = 10 chains == 1000 links = 220 yards. 
1 Milb = 8 furlongs= 80 chains = 8000 links = 1760 yds, 
III. Cloth Mbasubb. 
1 Nail = 2£ inches. 

1 Quabteb = 4 nails = 9 inches. 
1 Yabd = 4 quarters = 16 nails = 86 inches. 

1 English Ell = 5 quarters. 
1 Fbench Ell = 6 quarters. 
1 Flemish Ell = 8 quarters. 

IV. Miscellaneous ob Obsolete Measubes op Length. 
A Line = -^ of an inch. 
A Palm = 3 inches. 

A Hand (for measuring horses) = 4 inches. 
A Span = 9 inches. 
A Cubit = 18 inches. 
A Fathom = 6 feet. 
A Degbeb = 69*1 miles. 
A G-eogbaphioal Mile = ^ of a degree. 
A Greek Stadium = '1149 English mile. 
A Fabasang = 80 stadia, or 5 J English miles. 
A Log Line, used by sailors = 48 feet. 
A Piece of Calico = 28 yards. 
A Piece of Irish Linen = 25 yards. 
A Piece of Muslin = 10 yards. 



MEASURES OP AREA OR SURFACE. 

I. Land ob Square Measure. 
1 Square Inch. 

1 Square Foot =144 sq. inches. 

1 Square Yard =9 sq. feet =1296 sq. in. 

1 Squabe Pole or Peboh=30± sq. yds. 

1 Squabe Bood =40 sq. poles or perches=1210 sq. yds. 

1 Acbe =4 sq. roods =4840 sq. yds. 

1 Squabe Milb =640 acres. 

II. Subvetob's Measubb. 

1 Squabe Link. 

1 Squabe Chain = 10000 square links. 

1 Rood = 25000 square links. 

1 Aobb = 100000 square links. 

HI. Miscellaneous ob Obsolete Measures op Surface. 
A Hide of land=100 acres. A Squabe op Floobing=I00 sq. ft. 
A Yabd of land= 30 acres. 1 Rod of Brickwobk =272i sq. ft. 

1 Quibe of paper = 24 sheets. 

1 Ream = 20 quire3. 

1 Pbinteb's Ream = 21£ quires. 
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MEASURES OP SOLTOITY.--L 

1 Cubic Inch 

1 Cubic Foot = 1728 cubic inches. 

1 Cubic Yard = 27 cubic feet. 

II.— Miscellaneous Measures of Solidity. 
1 Load, or Ton of Hewn Timber = 60 cubic feel 
1 Load, or Ton of Bough Timber =40 „ 
1 Ton, in Shipping =42 „ 

1 Ton of Marble = 12 „ 

1 Ton of Portland Stone = 16 „ 

31 Ton of Bath Stone = 20 „ 



IGell 




IPINT 


= 4 gills 


1 QUABT 


= 2 pints 


1 GkALLON 


= 4 quarts 


IPeok 


= 2 gallons 


1 Bushel 


= 4 pecks 
= 4 bushels- 


1 Coomb 


1 Quabteb 


= 2 coombs 


1 Load 


= 5 quarters 



MEASURES OF CAPACITY. 
I. Impbeial Measure. 



= One-fourth of a gallon 

= 8 quarts 

= 8 gallons 

= 82 gallons 

= 8 bushels = 64 gallons 

= 320 gallons. 

TL Wine Measube. 

1 Anker = 10 gallons 

1 Tierce = 42 „ 

1 Puncheon = 84 „ 

1 Hogshead = 63 „ 

IPepe = 126 „ 

ITun = 252 „ 

III. Ale and Beer Measure. 

1 Firkin = 9 gallons 

1 Kilderkin = 18 „ 

1 Babeel = 36 „ 

1 Hogshead = 54 „ 

IButt = 208 „ 

ITun = 216 „ 

IV. Miscellaneous Measures op Capacity. 
1 Sack = 3 bushels 

1 Chaldron = 86 „ 



MEASURES OF WEIGHT. 

I. Troy Weight. — (For Weighing the Precious Metals.) 
1 Grain 

I Pennyweight = 24 grains 
1 Ounce = 20 dwts. = 480 grains 

1 Pound = 12 oz. = 240 dwts. = 5760 grain* 
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II. Apothecaries' Weight. 
(For Drags and Medical Prescriptions.) 
1 Scbuple(9) = 20 grains 
1 Drachm (3) = 8 scruples = 60 grains 
1 Ounce (J) = 8 drachms == 24 scruples = 480 grains 
1 Pound = 12 ounces == 96 drachms = 288 scr. = 5760 grt. 

III. Atoibdupois Weight.— (For Ordinary Purposes.) 
1 Dbak 

1 Ounce = 16 drams 
1 Pound = 16 ounces = 2564rams =7000 grains 



1 QUABTEB = 281bs. 



ICwt. 
ITon 



= 4qrs. 
= 20owt. 

IClovb 

1 Stone 

ITod 

IWet 

ISaok 

ILast 



= 448 ounces = 7168 drams 

= 112 lbs. =1792oz. = 28762 drs. 

= 80qrs. =2240 lbs. ss 85840 o*. 

IV. Wool Weight. 

= 7 lbs. (avoirdupois) 

= 2 cloves 

= 2 stones 

= 6* tods 

= 2 weys 

= 12 sacks 



Y. Miscellaneous and Obsolete Measubes ov Weight. 



1 Stone = 

1 Stone of Meat = 
1 Sack of Goals = 
1 Truss of Straw = 
1 Truss of Hay = 
1 Load = 

1 Pack of Wool = 
1 Firkin of Butter: 
lFotherofLead = 
1 Stone of Glass : 



: 14 lbs. 

: 8 lbs. 

: 2 cwt. 

: 86 lbs. 

: 60 lbs. 

: 86 trusses 

:240 lbs. 

: 56 lbs. 
: 19* cwt. 

: 5 lbs. 



1 Pocket of Hops =112 lbs. 

1 Firkin of Soap = 64 lbs. 

1 Gallon of Salt = 7 lbs. 

1 Bag of Bice =168 lbs. 

1 Chest of Tea = 84 lbs. 

1 Quintal of Fish =112 lbs. 
1 Barrel of Anchovies = 80 lbs. 

1 Barrel of Flour =196 lbs. 

1 Gallon of Oil = 9 lbs. 



MEASUBES OP TIME, 
I. Time Table. 
1 Second 

1 Minute = 

IHoub = 

IDay = 

1 Week = 

1 Lunab Month = 
IYear 



60 seconds 
60 minutes 
24 hours 

7 days 

4 weeks = 28 days 
365 days = 52 weeks 1 day 



* The year is divided also into 12 calendar months ; of which February 
lias 28 days in ordinary years, but 29 in leap-year, or every 4 years. 
The others have 31 days, except those mentioned in the following 
couplet— " Thirty days hath September, 

April, June, and November." 
II. Miscellaneous Measures oe Time. 
1 Lustrum = 5 years 1 Lunar Cycle = 19 ycar3 

1 Century = 100 years 1 Solar Cycle = 28 years 
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PBIME AND COMPOSITE NUMBERS. 

94 The number fifteenAz made up of three times five. 

95. Three and five are called its Pactobs or Measitbes. 

96. When a number has factors or measures it is called 
a .Composite Numbeb, or a Multiple of its factors. 

Thus Twenty-two has the factors eleven and two, and 

Sixty-three nine and seven ; 

Therefore, twenty-two and sixty-three are Composite Num- 
bers. The one is a Multiple of eleven and two, and the other 
of nine and seven. 

97. The number seventeen is not made up of factors. No 
two numbers multiplied together make seventeen. When 
any number has no measure, it is called a Pbime Numbeb, 

Thus three, eleven, and nineteen are prime numbers. 

98. Suppose we wish to find whether the number 346 is a 

§rime number or not, we must try whether any number will 
ivide it ; thus, — 

3)345 -A- 8 the number is an odd one, it cannot be 

gTTTg divided by two 5 so we try three as a divisor, and 

L— afterward* five, which is the next prime number. 

The quotient 23 is a prime number, for it is divisible 
by no other number. 

We have now found that 345 = 3 X 5 X 23 ; and because 
3, 5, and 23 are prime numbers, we have resolved the number 
into Pbime Factobs. 

- 99. Eule. — To resolve a number into prime factors, divide 
by the smallest prime number which will measure it ; then 
by the smallest prime number which will measure the quo- 
tient, and so on, until the quotient is a prime number. 

Exercise XXII. 

(a)— Oral. Distinguish the prime numbers, and find the prime 
factors of the composite numbers, in the following list :— 

(1). 8, 15, 22, 29. (2). 7, 35, 63, 100. 

(3). 27, 19, 37, 39. (4). 11, 36, 120, 68. 

(5). 64, 34, 49, 78. (6). 23, 54, 132, 141. 

. (b)— Written. (1). 340,587,624. (2). 74, 518, 193. 

(3). 412, 1000, 218, 615. (4). 723, 514, 862, 500. 

(5). 1457, 219, 347, 281. (6). 2174, 3052, 4096. 

(7). 3261, 5782, 149, 320. (8). 2172, ?638, 1236. 

(9). Mafce a list of the prime numbers between 1 and 200. 
F 
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GREATEST COMMON MEASUEE. 

100. Example. — What is the greatest number which will 
divide 105 and 266 without a remainder ? 

Explanation.— If these numbers were in the tables, we 

could compare them at once ; but as they are so great, we 

must use another method. 

105)266(2 Whatever number measures the 

210 divisor and dividend of a division 

~56)105T1 8tun mea8urea tne remainder also 

66 ( 8 - °f A '> 161 )- We therefore make 

75\&6(1 greater number, 266, the divi- 

40 dend, and the less, 105, the divisor. 

^ji Thus we find that the required num- 

7)49(7 |, er mu8 | ajgo \^ the measure of 105 

S and 56. These numbers are smaller 

than the first pair ; but as they are 

too large, we make the greater the dividend, and the less the 

divisor, of a new sum. In this manner we find that the 

number required is also a measure of 49 and 56. But we 

know from the tables that seven is the greatest number 

which will divide both 49 and 56. 

Seven is therefore the greatest number which will divide 
both 105 and 266. 

101. This number is called the Gbbatest Common Mea- 
subb of the two numbers, because it is the largest number 
which will divide both of them without a remainder. 

102. Bulb. — Divide the greater number by the less; if 
there be no remainder, the less measures the greater ; but if 
there be a remainder, bring down the first divisor, and divide 
it by the remainder ; afterwards bring down each former 
divisor in the same way, until there is no remainder. The 
last divisor is the greatest common measure. 

Exbboisb XXTII. 
(a) — Oral. Find the Ck C. M. of the following numbers : — 
(1). 85 and 25, 15 and 12. (2). 16 and 10, 14 and 63. 
(3). 55 and 100, 64 and 28. (4). 20 and 30, 108 and 90. 
(5). 27 and 60, 80 and 120. (6). 75 and 83, 96 and 110. 
(7). Is. 3d. & 4*d., 3s. k 9s. 4d. (8). 10s. & 6s. 8d., 2s. 6d. k 9i. 
(b) — Written. Find the Gh 0. M. of the following numbers : — 

570 and 720, 618 and 314. (2). 162 and 2763, 323and 1700. 

85 and 204, 473 and 1100. (4). 285 and 8819, 946 and 4300. 

602 and 1032, 12987 and 1494, 1147 and 961. 

6006 and 3318, 57690 and 82719, 43902 and 49593. 

8246 and 6727, 18195 and 5655. 

4e. ll|d. and 7s. 7d. (9). £5 and £1 17s. 6d. 

). 8s. 3d. and 15s. lid. (11). 13s. lid. and 16s. 6d. 
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LEAST COMMON MULTIPLE. 

103. Example. — What is the smallest number which con- 
tains both 12 and 18 as/actors ? 

Explanation. — The product of these numbers is 216; 
and this number is of course a multiple of both 12 and 18, 
for it contains 12 eighteen times, and 18 twelve times. 

But the two numbers 12 and 18 have the common measure 
six (102). Therefore the sixth part of the product will con- 
tain both factors (S.ofA., 163). For, because 12 is made 
up of twice six, and 18 of three times six, 

12 X 18 = 2x6x3x6 = 216, 
and 2 X 6 X 3, or 36, contains 12 three times and 18 twice. 

Thirty-six is therefore a Common Multiple of eighteen 
and twelve, though it is less than their product. 

104. The Least Common Multiple of two or more numbers 
is often required in Arithmetic, and must always be found 
by throwing out the Common Factors of the numbers. 

105. Bulb. — To find the Least Common Multiple of any 
numbers, divide as many of them as possible by any prime 
number which is a common measure ; bring down the undi- 
vided numbers, and divide those in the second line by any 
prime number which measures two or more of them. Pro- 
ceed in this way, until no common divisor can be found. 
The product of all the divisors, and of the numbers re- 
maining in the lowest line, will be the least common multiple. 

106. Example op Wobkeng. — Find the least common multiple 
of 15, 18, and 20. 

Fire measures 15 and 20. Set down 3, 18, and 4. 
But 3 will measure two of these numbers, 3 and 

la Set down 1, 6, and 4. 
Two measures 6 and 4. Set down 1, 3, and 2. 

1 o o 

5 X 3 X 2 X 3 X 2 = 180 = L. C. M. of 15, 18, 20. 

Exxboise XXIV. 
(a)— Oral. (1). Find the L. C. M. of 6 and 8 ; of 10 and 12. 
(2). 15 and 10, 24 and 30, 18 and 15. (3). 20 and 30, 48 and 27. 
(4). 50 and 60, 35 and 55. (5). 63 and 18, 56 and 40. 

(6). 25 and 75, 120 and 80, 132 and 77, 99 and 12. 
(7). 8, 4, and 6 j 10, 12, and 15. (8). 20, 30, and 40 j 14, 21, and 70. 
<b)— Written. (1). Find the L. C. M. of 24, 32, 10, and 15. 
(2). 54, 81, 63, and 90 ; 21, 11, 17, and 3 ; 16, 17, 18, and 19. 
80, 75, and 1515 ; 56, 54, 88, 21, and 33 ; 108, 11, and 99. 
The nine digits; 581, 923, and 249 ; 62, 81, 18, 90, and 83. 
620, 540, 75, and 27; 451, 55, and 289; 5, 11, 9, 21, and 80. 
,14, 19^ 20, 24, and 38; 206, 100, and 809 1 12, 35, 28, and 40. 
). 8, 12, 20, and 100, 72, 64, 108, and 500, 560, 760, and 960. 

Digitized by VjOOQlC 



5)15 18 


20 


8) 8 18 


4 


2) 1 6 


4 



78 ABITHMETIO FOB BEOINNBBi. 

VULGAE OE COMMON FRACTIONS. 
107. Example. — What is the fifth part of two inches? 

Explanation. — The fifth part of two inches must 
be less than a whole inch ; and we have to find what 
part of an inch it is. Let A C represent a line 
two inches long ; and let each inch be divided into 
five parts. There are in all ten such parts, and the 
fifth of ten is two ; therefore the part C B is the fifth 
of two inches. 

But C B is made up of two parts, each of which 
is the fifth of one inch; therefore C B is two-fifths 
of one inch. 

The fifth part of two inches is therefore the same as 
two-fifths of one inch. 

1()8. The expression § is used to mean the fifth 
part of two, and is called a Fbaction. The lower 
number (5) shows how many parts the inch has to 
be divided into, and is callecPthe Denominatob. 
The upper number (2) shows how many of these 
parts have to be taken, and is called the Numebatob. 

109. The Numebatob is in fact the Dividend in a Divi- 
sion sum, of which the Divisob is the Denominatob, while 
the Quotient is the whole Fraction itself. In ordinary 
division the quotient is generally a whole number ; in Frac- 
tions it consists of a part or parts of a whole number. 

110. In the diagram the part enclosed within the dark line 
is three-fourths of the whole, because the whole 
is divided into four equal parts, of which three 
are separated from the rest. The enclosed part 
may therefore be called \ of the figure. 

But the same diagram is divided into eight 

?arts, of which six are separated from the rest, 
'he enclosed part may therefore be called % of 
the figure. 

So if the whole were divided into 24 equal 
parts, the dark line would include 18 of them, 



or if of the whole. 

£, f , and H, are therefore different names for the same part 
or Fraction of the whole. 

For if we multiply or divide the number of parts into 
which the whole is divided (or the Denominator), and also 
multiply or divide the number of parts taken (or the Nume- 
rator) by the same number, we do not alter the value of 
the Fraction (S. of A., 194). In this way we may change 
the form of any fraction in a great many ways. 
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111. Btrn.— To express a fraction in ita lowest terms, 
divide both numerator and denominator by their greatest 
Common measure. 

112. Example op Wobkikg.— -Reduce \%% to its lowest name. 

iaa . or a B 7 ( 102 ) 25 ** tlie greatest common measure 

100 ~ 25 - i of the numbers. 

125 -=- 25 5 100 divided by 25 gives 4 as quotient. 

125 divided by 25 gives 5 as quotient. 

■£ is therefore the lowest expression for the 
fraction \$$. 

Exbbcise XXV. 

(•)— Oral. (1). Four-sevenths of thirty-five; five-ninths of 108. 

(2). ft of 84, J of 28, £ of 60. (3). -ft of 72, 4 of 160, J of 99. 

U). ft of 40, f of 72, f of 49. (5). f of 18, ft of 77, ♦ of 63. 

(6). f of Is., | of Id., ft of 2s. (7). 4of 2s.6d.,4of5s., Aof2s.6<L 

(8). ft of £1 10s., ft of 9s., } of £1. 

(9). iofa week, i of 2 lbs., ^ of 16 feet. 

(10). What fraction is 20 of 25 j 17 of 19 $ 33 of 100 1 16 of 75 P 

(11). What fractions of a shilling are 4id., 7d., 9fd., 10*d. ? 

(12). What fractions of £1 are 9s. 6d., 10s. 8d., 14s. 3d., 17s. 6d. ? 

(13). Of what number is 20 f ? of what is 15 f ? of what is 25 f ? 

(14). Of what is 96 if? of what is 17 \ J ? of what is 100 f£? 

(15). Of what sum is 2s. 6d. J ? of what is 3s. f P 

(16). Of what sum is 5s. the fifth ? of what is 2s. { P of what is 
9d. | ? of what is Is. 7d. £$ ? 

(17). What fraction is Is. of 2s. 6d. ? 7d. of 2s. 8d. ? 5*d. of 6d. ? 

(18). Express in lower terms the fractions |f, f , \%, ft, if 

(19). Reduce to the lowest name Jft, Jft, ft*, ftfr, ±H- 

(20). Express in higher terms the fraction? f, ft, ft, $. 

(ft)— Written. (1). Find if of £5 ; ^ of £35 ; jft of £2. 

(2). ftoi 2cwt.; ^of a week. (3). ^o^mOes; ££of Hcwt. 

(4). What fraction is 7*d. of 15s. ? 19s. 7*d. of £2 lOs.P 

(5). What part is 177 sq. yds. of 2± sq. m. ? 17 lbs. 6 os. of 8 qfs.P 

(6). Express -{Jft, &ft, and fjft in lower terms. 

(7). Reduce to the lowest name, $$f|, f|J, and ££&|. 

(8). Find £ft ; 2ft owt. (9). 3 1 weeks ; 4ft tons. 

(10). What fractions of a ton are 2 owt. 3 qrs., 1 qr. 19 lbs., and 
17 lbs. 5 oa.P 

(11). What fractions of a mile are 15 yds., 8 fur. 27 p., 5 p. 4 yds. P 

(12). Reduce to the lowest name if, -fft, -fft. 

(15). hki mh m (i6). nth «* c&). *fr> fWfr- 

(18). Of what sum is £1 17s. 6d. five-nineteenths P what length 
of road is that of which 175 yds. 2 ft. are ft P 

(19). Of how much is 18 lbs. 6 oz. twelve twenty-fifths. 

(20). In how many ways can the fraction U be e xpre sse d by 
lower figures t 

w 2 
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IMPROPER FRACTIONS AND MIXED NUMBERS. 

113. Example. — Find another expression equal to \ of an 
inch. 

Explanation. — In this case the numerator is 
greater than the denominator. The number of 

{>arts, therefore, into which the whole is divided, is 
ess than the number of parts required. To find 
eight-fifths of an inch, we must divide more than 
a whole inch. Thus, in the figure, five-fifths, or 
AB, are one inch ; while eight-fifths, or C B, are one 
inch and three-fifths of an inch. 

114. The expression f is called an Impeopee 
Fraction, because it does not mean a part, but more 
than the whole, of a number. When an Impeopee 
Fraction is changed into the form of a whole num- 
ber and a part, it is called a Mixed Numbee. 
Thus, If is a mixed number (S. of A., 165). 
115. Rule.-— To reduce an Improper Fraction to a Mixed 
Number, divide the numerator by the denominator, set 
down the quotient as the whole number, and the remainder 
is the numerator of the remaining fraction. 

To convert a Mixed Number to an Improper Fraction, 
multiply the whole number by the denominator of the frac- 
tion ; add the numerator, and place the denominator under 
the sum. 

Examples op Wobkikg.— Reduce \y to a mixed number, and 
21 ^ to an improper fraction. 
L 175 -J- 16 = 10tf. II. 11 x 21 = 231 ; therefore 21 = *#. 

Exeeoise XXVI. 
(aS—Oral. (1). Ten-thirds of a shilling j * of £1 j ff of an o«* P 
(2). Twenty-seven elevenths ; y of 6d. ; U of Is. : V of Id. ? 
(3). i$of2s>.6d. ; «of5s.; Vof£l? 
(4). «of 20, y of 12, V of 3? (5). tfof 30, y of 24, y of 42? 

E'^tt'V'. (*)•«. V,V. „ (8). 4SW.V. 

(9). Reduce to improper fractions 4£, 5f , 7$. (10). 1|£. &A, 4J. 
(11). Express 7, 8, and 9 as fractions, with the denominator 4. 
(6)— Written. (1). Reduce to mixed numbers *$£*, <#• 
(2). *V T , 4 « 4 , W- (3). MrS x « e . *«*. 

(4). Express 17 as a fraction with the denominator 24$ 12 with 
the denominator 11 ; 14 with the denominator 15. 

(5). Reduce to improper fractions 17^, 26^* 4^, &7t. 
<*>• 21*V, **» 6A. (7). l«i, 16tV, 26m. 
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COMMON DENOMINATOES. 

116. Example. — Compare the fractions f and $. 
Explanation. — Fifths and ninths are fractions of different 

values, and cannot be easily compared. But by (110) we 
may express the value of a fraction by higher numbers 
whenever it is convenient to do so, provided that both nume- 
rator and denominator are multiplied by the same number. 

If we multiply the numerator and denominator of J by 9 
the fraction j becomes g. 

And if we multiply the numerator and denominator of J by 
5 the fraction J,becomes Jg. 

We can now compare the two fractions f£ and ££ because 
they both have the same denominator (S.ofA., 199). 

117. Finding one denominator to two or more fractions is 
called reducing them to a Common Denominator*. This 
denominator must always be a Common Multiple of all the 
denominators (S. of A., 201). 

118. Rule. — To reduce Fractions to a Common Denomi- 
nator, multiply the numerator and denominator of each 
fraction byall the denominators of the other fractions. 

Note. — When a less common multiple than the product 
of all the denominators can be found, make the least com- 
mon multiple the new denominator of each of the fractions ; 
divide this multiple by each denominator in succession ; and 
multiply the numerator by the quotient thus found. 

119. Example op Wobeino. — Reduce to a common denominator 
|, * , and f . 

f = f^Y^J- = m Because both numerator and denominator 

x are multiplied by 7 X 5. 

t = Txexs = H% Because both numerator and denominator 

are multiplied by 8 X 5. 
t = t^ttt = lf& Because both numerator and denominator 

• 8X9XT »OU _ 

are multiplied by 8 X 7. 
Exeeoise XXVTI. 
( a ) — Oral. (1). Reduce -J and 4 to a common denominator. 
(2). Which is the greater fraction, $ or }, $ or f ? 
(3). Compare together £ and f, -ft and f , •& and -ft. 
(4). Reduce to common denominators •} and f , •£ and £ , $- and ±. 

— Written. Reduce the following to common denominators : — 
.^,i,and^y; ^and-As A, -&, and *. 

«.fc *>«*■"*«! «,«,«ndA; *»«»«»«** 
(3-)«,«,andAj «,A,A,andA5 T,*,A.*nd«. 
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ADDITION AND SUBTRACTION OF FBACTIONS. 

120. Example. — Add three-sevmiiks to five-twe\fth*. 
Explanation. — It is nerer possible to add numbers to* 

gether unless they have the same meaning. For instance, £2 
and 7s. do not make either £9 or 9s.; but if the £2 are 
reduced to 40s., the two sums may be added together, and 
found to make 47s. In the same manner, fractions cannot 
be added together until they are reduced to a common name 
or denominator (116). When reduced, the fractions f and -ft 
take the form jj and H« 
But the sum of 36 and 35 is 71 ; therefore the sum of g and 

121. In the same manner the difference between ]f and fl 
is equal to A* because 36 — 35 = 1. 

"We cannot therefore add or subtract fractions until they 
are reduced to a, common denominator ; when this is done, 
we may add or subtract their numerators. 

122. Rule. — To add or subtract fractions, reduce them 
to a common denominator, and add or subtract their 
numerators. 

123. Example or Working.— I, Add together |, ±, and |. 
By (118) |, f, and {- are reduced to the form — 

\ih ttfc iff > and the sum of these is — 

Iff + HO + 109 84* — l-|4f. 

Notei — When mixed numbers have to be added, the whole 
numbers should be added separately, thus : — 
4J + 2$ = 4 + 2 + A + * = 6H. 
124 Example op Woaxing. — II. Find the differenoe between 
Hand^r. 

By (118) « and -ft are reduced to +H and ^}. 
Therefore« - A= ^^£i = ^. 

Exebcisb XXVUX 
(a) — Oral. (1). Add together a half and a third. 
?2). A and A, t and A- (3). A and A I *, *, *«* 4. 

(4). What is the difference between £ and f ; between * and t f 
(6). A boy gives away a third of Ins cake to one schoolfellow, a 
fifth to another, and a sixth to another ; how much has he left ? 
(6). 2i and H» 7* and 34. « (7). V + *; 4f and y. 

(8). Take f from 4; | from*. (9). 9 - V, 10 — 2|. 

HO). Add $ of a shilling to \ of £1 ; -ft of I 8 - + 6f of Is. + % of Id. 
(11). Take a third from a half; two-fifths from seven-eighths. 
(12). What fraction added to f will make -ft P 
(IS). Take 4f from 6; take 12* from 20. 
(14). Add together 6} and 2i; add 7* to 12) and 5,. 
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(b)— Written. (1). Add |, f, and } together ; also -? T and ft. 

(2)-* + A + Ai« + 2J- (3). 16| + V ; 7J + W- 

(4). 2} + f + 6& + 13*. ( 5 ). 8|-4f; ¥ -|. 

(6). 2J + 6f - (3* + «). (7). (4 + f + ? + « - ft + J). 
(8). 4H + Mi ; 16A - 3W. (9). •**' + W ; m + m. 

(10). To what number can 1 add llf , so as to niake 15 J ? 
11). Subtract from 20 its third, fourth, and fifth, and find what 
fraction the remainder is of 50. 

<12). Add i of £1 to | of Is., and $ of Id. 

(13). By how much does the sum of 53£ and 12} exceed the sum 
of 9$ and «# ? 

(14). "What is the difference between (4 -f- f) and (V — f) ? 

(15). When stock, bought at 92f, is sold at 95 J, what is gained? 

(16). A and B can build a boat in 18 days, and, with the assist- 
ance of C, they can build it in 11 days $ in what time can C build it 
by himself? 

fl7). What is that number of which 4 + 4 + -A i» equal to 36? 

(18). If a cistern can be filled by one pipe in three hours, by an- 
other in five hours, and by another in six, in what time will it be 
filled by all running together ? 

(19). Add ££, £f, and £±f together. 

!20S. What is that number whose third exceeds its fourth by 20? 
21). Three persons undertake to do a piece of work ; the first 
could finish it alone in J of a day, the second in -f of a day, and the 
third in £ of a day j in what time will they finish it, working to- 
gether? 

(22). After paying away f of the money in my purse, I find I have 
£44 remaining ; how much had I at first ? 

(23). If -j^ of a post are in the water, } above the water, and 12 
feet under the water, what is its entire length ? 

(24). If I have to travel 72 miles, and go 4 of the way by train, 
■| by coach, and walk the remainder, how many miles do t walk ? 

(25). If a tank would be filled in 6 hours by one pipe, and emptied 
in 10 hours by another, how soon would it be filled if both pipes 
were opened at the same time ? 

(26). Ajar, when filled, weighs 81 J lbs., and when empty, 4} lbs., 
what is the weight of its contents ? 

(27). Add together 17f yds., 3} yds., and 124 yds«» and take the 
result from 50 yds. 

(28). After losing a third, a fourth, and a fifth of a sum of money, 
what portion of the whole remains ? 

(29). If 44 yds. be required for a coat, 24 yds. for a pair of 
trowsers, and 14 yds. for a waistcoat, how much will remain, after 
cutting sufficient for a suit, from a piece of 124 yds* ? 

(30). Add together the sum and difference of forty-seven nine* 
teentha, and thirty-five elevenths. 
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82 ABITHHBTIO FOB 9M*IV9MBM< 

MULTIPLICATION AND DIVISION OF FJtAO- 
TIONS BY WHOLE NTTMBEBS. 

125. Example. — Multiply five-twelfth* of a shilling by six, 
Explanation.— -Five-twelfths of a shilling have to be taken 

or multiplied six times. There are two ways of doing this : 
If we multiply the numerator by six, the fraction becomes 
fj, and this is six times as much as -ft. 

But if we divide the denominator by six, and convert fa 
into $, we also multiply the fraction by six, for | is six times 
as much as fa. The fraction $ is the same as fj. 

Eor fa of a shilling is 5d. ; and this sum multiplied by 6 
gives 30 pence, or fj of a shilling ; but the same sum may 
also be expressed as $ of a shilling, or 2J shillings. 

126. We may therefore multiply a fraction by a whole 
number, either by multiplying the numerator or by dividing 
the denominator by that number (flf. of A., 191). 

127. Rule.— To multiply a fraction by a whole number, 
multiply the numerator by the number ; or if the multiplier 
is a measure of the denominator, divide the denominator 
by it. 

Example op Wobxingk— -A- x 5 = JL*± = 44, 

128. Example II. — Divide six-eighths of a shilling by 
three. 

129. Explanation.— To divide f by three is to find its 
third part. But this may be done m two ways. If we 
divide the numerator by three, the fraction becomes §, and 
this is the third of six-eighths. 

But if we multiply the denominator by three, we also 
divide the fraction ; for A is a third of |. The answer, &, is 
the same as § (110). 

For J of a shilling is ninepence, and the third of this is 
threepence, which equals 2 of a shilling, and also £ of a 
shilling. 

130. We may therefore divide a fraction by a whole 
number, either by dividing the numerator, or by multiplying 
the denominator by that number (8. of A., 192). 

131. Rule.— To divide a fraction by a whole number, 
multiply the denominator ; or if the divisor be a measure of 
the numerator, divide the numerator by it. 

Example op Wopjokg.— &+7 = 4^ = A, 

«nd«^7 = Tnr f = T f 
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MULTIPLICATION 4ND DIVISION OF FRACTIONS. 8& 

EjCBBOIgB XXIX. 

(a)— OraL (1). Multiply* by6; fbySj *by4 

(2)» * X 8; * X 5. (3). « X 2; A X 12. 

<*)■ AX4;AX7. (6). AXIOjAX 11. 

(6). Me X 12; if X 12. (7). A X 9; A X 5. 

(8). 44 X 3; 5f X 6. (9). 1* X 4; 3A X 3. 

(10). 7* X 9; V X 7. (11). 6A X 5j 4f X 10. 

(12). Diyide A by 4, 4 by 3, A by 2. 

(18).«^5; A-*- *. (14). 4 + 21;*-S-9. 

(15). tt-S-7; « + 3. (16). A + 6; rt + 3. 

(17). 2f 4-6; 6f-*-ll. (18). 3f + 8; 1 A -*" & 

(19). Three-fifteenths of £1 are given to each of six persona, 
how much do they receive altogether ? 

(20). Fire-eighths of a ship are held in equal portions by seven 
persons, what does each person possess ? 

(b)—WrUtsn. (1). Multiply |f by 2; H by 4. 

(2). 14| X 6; 181 X &• (3)- V X 4j 84 X 8. 

(4). £ll$s. 7A& X 7; £20s.9Ad. X 11; £35 17s. 2fd. x 7. 

(6). 7yds.2ft.34in. X 9; £2f X 15; 7 cwt. 3 qrs. 19A lbs. x 11. 

(6). V X 10; {H X 12. (7). « X 7; (4 X i) X 6. 

(8). £64f X 6; £102^ X 9. (9). £12* X 10; £59A X 16 

(10). What is the price of 7 shares at 97$, and four at 77f ? 

(11). Divide if by 5, 44 by 3, 3* by 14. 

(IS). AV-5-85tVr^21. («).» + 17 1 w-s-30. 

(14). £5f + 9; £12H-f»S. (1&). «7* + H| £99A + 20. 

(16). £1 2s. 8id. -5-6; £7 2s. 9Jd. + 7. 

(17). 15s. 6fd. + 7 ; £1 Os. 7*d. + *. 

(18). <* + *)■* Hi (4 -4) -5- 18; (6* + S|,4- 17. 

(19). When £100 stock is worth 884, what is the value of 
£7,500 stock? 

(20). If a vessel contains {of a pint, what will 23 such vessels 
contain? 

(21). If mercury is 13f heavier than water, what is the weight of 
a quantity of mercury equal in bulk to 17 lbs. of water ? 

(22). Multiply the sum of A and A by the product of 15 and 16. 

(28). If a piece of cloth is 17 A yd * m length, what is the length 
of one-fourteenth part of it ? 

(24). What is the difference in value between 24 shares in a 
railway company at £47f, and 52 shares at 29$ ? 

(25). If a com be 14 inches in diameter, how far would 1,200 of 
them reach if laid side by side in a line ? 

(26). Add together seven times 95A *n<* the seventh of 210& 
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84 ARITHMETIC JOB BEGIN NEBS. 

MULTIPLICATION BY FRACTIONS. 

132. Example. — Multiply five-ninths by four-sevenths. 
Explanation. — Here the fraction j has to be multiplied, 

not by a whole number, but by the fraction four-sevenths. 
It has therefore to be taken the seventh part of four times. 
If we multiply by 4 it becomes, by (127), *x» or y. But it 
was required to multiply it only by the seventh part of four. 
Therefore the true answer is the seventh part of y. But, by 
(131), the seventh of ? is 5^, or $ (S. of A., 212). 

133. The same question in Multiplication may take this 
form — Find j of f . This expression (J of j) is called a Com- 
pound Fbaction ; but it is really a problem in Multiplication, 
for to multiply | bv $ is to take j of f . We first take \ 
of J, which is A, and. then multiply the result by 4, and the 
answer, Jg, is the same as before. 

134. Rule. — Multiply the numerators together for the 
numerator of the product, and the denominators for the 
denominator of the product. 

EXAMPLB OP WORKING.— ft X A = x'xli = T*ft. 

Note.— When mixed numbers occur in multiplication, it 
is generally more convenient to reduce them to improper 
fractions. 

Exebcisb XXX. 

(a)— Oral (1). Half of a third j f of $ ; J of * P 

(2). A man owns half a ship, and sells two- thirds of his share ; 
what portion of the whole has he left P 

(3). What is a third of a fourth of half a sovereign fr 

(4). What fraction is equal to £ of } ? 

(5). What is one-third of 2± ? one-seventh of 5£ P 

(6). Multiply 2* by 4* 5 If by 2* ; 7 J by 3^. 

(j)_ Written. (1). $ X i ; f X *; 3* X 4f. 

(2). 41* X *; V X h (3). «of f X *; 2f X 1*. 

(4). 2i X 4*; AXft # (5). ¥ X 3J; ** X ft X ^. 

(6). * off of ft; f of 2* of 8ft; ttofftofff. 

(7). (t + DxAl (* - A) X 51; (41 of 15) - *ft. 

(8). Find the product of the sum and difference of} and A. 

?9). £7 2s. 10*d. x Hi £1 3s. 8ftd. X 2±; £7 2s. 3ftd. X 4. 

(10). If 60f yds. of brickwork can be built in a day, how much 
can be finished in 15$ days ? 

(11). If i of a piece of work be done in 1 day, and f of the 
remainder in the next, how much remains to be done ? 

(12). What is the united area of two floors, the one measuring 
15f by 12* yds., and the other 20* by 17* ? 

(13). Takef of3frfrom$of 5J; and 5i of 27i from 150J. 
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DIVISION BY FBACTIONS. 

135. Example, — Divide six-sevenths by eight-ninths. 
Explanation. — We have here to divide six-sevenths by 

the ninth part of eight. If we first divide the fraction by 8, 
the answer, by (131), becomes -^_, or &. But it was required 
to divide only by the ninth part of eight. Hence nine times 
& must be the true answer; but by (127) nine times & is 
•£?, or a. 

136. This answer is the same as would be obtained if we 
had multiplied by |, which %is called the reciprocal of |. 
Hence djviding by a fraction is the same thing as multi- 
plying by its reciprocal (8. of A., 225). 

137. Sometimes a question in Division- takes this form, ~. 

v 
It is then generally called a Complex Fbaction ; the lower 
fraction being the divisor, and the upper the dividend. 

138. Rule. — To divide by a fraction, invert the terms of 
the divisor, and multiply by it. 

Example op WoBxnrG.— H -M$, or i| = -frf x H = *48- 

TV 

Note. — When a divisor is a mixed number, convert it into 
an improper fraction. 

Exeboise XXXL 

(a)-Oral. (1). Divide * by f ; * by * ; y by tf. 

(2). How many times is | contained in 2 ? $ in 8 ? 

(3). Divide 6 by f ; 10 by f ; 20 by if. 

(4). What number, multiplied by -ft, would make 18 ? 

(5). How many times is 2\ contained in 20 ? 54 in 210 ? 

(6). A person who has f of a mine sells } of his share for £1,500, 
what is the worth of the whole mine ? 

(b)— Written. (1). Divide f by ±\ ; * by * ; « by | of *. 

(2). 6i^2f } V-M- (3). m + U J 60*-^6|. 

M 27. 11*. 2* f5 x 12 .41.8* 

(ft *• 3 * of2 * of23 (7) 2U. |_of^_ofl9 

V Hot6'> i of 19f 5^' i off of 20- 

(8). £2 9s. 6d. -f- f ; £1 2s. 4*d. -4- * ; £32 5s. 8^d. + If 
(9). How many times can a vessel containing If pints be filled 
from one containing 27$ pints ? 

(10). How many times are £12 £j contained in £23&& ? 

Qtt &±iL± * of * . * of iofA . 4^of2» 

v ; * t + A-t 't+if-H' n-*f 

G 
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REDUCTION OP FRACTIONS TO OTHEE NAMES. 

139. Example L— What fraction of a shilling is J of a 
pound? 

Explanation. — Because there are twenty shillings in one 
pound, there must be twenty times J of a shilling in J of a 
pound. Hence we must multiply j by 20. But by (127) 
I X 20 = f. 

Therefore, J of £1 = tf of a shilling. 

140. Example II. — What fraction of a pound avoirdu- 
pois is equal to I of an ounce ? 

Explanation. — Because there are 16 oz. in a pound, there 
must be a sixteenth part of } of a pound in f of an ounce. 
Hence we must multiply the denominator of the fraction by 
16. But by (131) | •*■ 16 = &. 

Therefore, § of an ounce =- & of a pound avoirdupois. 

141. Example HI.— What fraction of 12s. is 1&J 

Explanation. — Sevenpence three farthings is not an 
aliquot part of twelve shillings, therefore both sums must be 
reduced to some common name. But 7jd. = 31 farthings, 
and 12s. = 576 farthings. 

Hence 7jd. = & of 12s. 

142. Rule. — When the fraction has to be altered to one 
of a lower name, multiply the numerator by as many of the 
less as make one of the greater. 

But when the fraction has to be altered to one of a higher 
name, multiply the denominator by as many of the less as 
make one of the greater. 

If the less is not an aliquot part of the greater, reduce 
both to a common name. 

143. Examples op WoEKiNa.— L Reduce f of a yard to the 
fraction of a mile. 

f of a yard = £ of T7 Vs = ryfre of a mile. 

II. Reduce -^f of a ton to the fraction of a pound. 

±J of a ton = & of 20 cwt. = «^> of 1 cwfc. 
Vt° of 1 cwt. = ^ of 112 lbs. = *°° I V 1> = a W° o£ 1 lb. 

III. Reduce 7 lbs. 3 oz. to the fraction of 3^ cwt. 
By descending reduction, 7 lbs. 3 oz. = 115 oz. 

And 3 cwt. 2 qrs. = 6272 oz. 

Therefore 7 lbs. 3 oz. = ^% of 3 cwt. 2 qrs. 
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EZBBOISB XXXII. 

(a) — Oral. (1). What part of sixpence is f of a shilling ? 

(2). How much of a crown is -J- of a shilling ? 

(3). Beduoe fs. to the fraction of a pound ; £| to the fraction of Is. 

(4). What part of a week is i of a day P f of a day P 

(5). How much of 1 lb. is f of an oa. P -ft of a dram ? 

(6). Beduoe to fractions of £1, f s., lid., f of sixpence* 

(7). What part of a yard is 2| inches ? 2& feet P 

(8). What part of a farthing is f of a penny P £ of a shilling P 

(9). How much of 2s. 9d. is 4Jd.P how much of 5s. is 3s. 6£d.P 

(b)— Written. (1). Beduoe fs. to the fraction of £1. 

(2). $ of 2s. 6d. to the fraction of Is.; T * r of 6d. to the frac- 
tion of Id. 

(3). £} to the fraction of a guinea ; -JJd. to the fraction of a florin. 

(4). 5* of £2 10s. to the fraction of 6s.; 3f of Is. 6U to the 
fraction of 10s. 

(6). 34 of 2s. 6d. to the fraction of 4e. 2d. ; fd. to the fraction of 16s. 

(6). -ff of a day to the fraction of a week; f of a week to the 
fraction of an hour. 

(7). 3± lbs. to the fraction of a ton ; 2\\ tons to the fraction of a 
quarter. 

(8). 171 dwts. to the fraction of a grain; J of a grain to the 
fraction of a troy pound P* 

(9). Express *fr of a day in terms of a minute, an hour, and a 
week. 

(10). Beduce ^f of an avoirdupois ounce to the fractions of a 
cwt., a pound, a dram, and a grain. 

(11). Express 8 roods 7 perches as the fractions of an acre and a 
square mile. 

(12}. What part of 11 miles is * of 2£ of f r of 1,200 yards ? 

(13). Beduce ^ of a shilling to the fractions respectively of a 
penny, a florin, a sovereign, and a five-pound note. 

(14). Express 3} weeks as the fraction of 2£ days ; and -^ of J of 
a day as fractions respectively of 4& hours and of If weeks. 

(15). How much is 5 a. 3 r. of 100 acres ? 

(16). Beduce 2 weeks 5 days 4 hours 3 minutes to the fraction 
of a lunar month. 

(17). What fraction of a mile is 17 J fathoms P 
Beduce 12 links to the fraction of a yard. 
, What fraction of a barrel is 19} quarts ? 
, Beduce 5^ yds. to the fractions of an inch and of a mile* 

(21). How manv square feet are there in 5^ acres ? 

(22). What fraction of 7* tons ia 192} lbs. ? 

(23). Express *y • yards in the usual form. 

(24). How many cwts. are there in *»| 8 * lbs. t 
<*2 
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MISCELLANEOUS QUESTIONS.— XXXIH. 

(a) — Oral. (1). What number is that of which three times nine 
is three-ninths ? 

(2). How often is the fraction 2f contained in 35 P 

(3). What number, added to the third of ninety, will make three- 
fifths of 100? . 

(4). Multiply I of 75 by i of 60. 

(5). Add | of a shilling to | of half-a-crown, and state the result 
as a fraction of £1. 

(6). If a man does f of a piece of work in a day, in how many 
days will he do the whole ? 

(7). From a piece of cloth worth £10 I sell to one person a third, 
and to another a fourth ; what is the worth of what remains ? 

(8). How many times is $ of a shilling contained in } of £1 ? 

(9). What are the lowest expressions for the fractions f$$ and {{$ ? 

(10). Add 3J, 2±, and 5^ together. 

(11). Find i off of tV; also £ of ^ of 2s. 6d. 

(12). What number is that of which i of f equals 12 ? 

(13). What is the difference between the sixth of seven and the 
seventh of six ? 

(14). How long will two men be in completing a work, if one of 
them could finish it in 12 days alone, and the other in ten P 

(15). What part is 2£ days of a week ? How much is 12s. 7d. 
of 15s. 6d.? 

(16). If a boy can earn f of a shilling in an hour, in how many 
hours will he earn three shillings ? 

(17). If I walk at the rate of 3 yards in five steps, what is the 
length of each step in feet ? 

(18). What sum of money is that which, being divided equally 
among twelve persons, gives to three of them the sum of 2s. 9d. P 

(b) — Written. (1). From the difference between \ and \ take the 
difference between £ and f. 

(2). Find the product of (f + *) and (| — $). 

(3). If a person inherits f of 1,000 acres, and sells -^ of his estate, 
how many poles remain ? 

(4>. Find the sum, difference, and product of } and £. 

(5). Multiply the sum of 5| and 4£ by their difference. 

(6). Express the answers to the following questions as fractions 
of£l:— 

£4 3s. 5d. -5- 7 ; £2 lis. 9±d. -f- 9 ; £128 4s. 3^. -f- 5. 

(7). 7s. 6|d. — Is. 9£d. ; £2 3s. 6^d. — £1 4*. 9d. 

(8). £1 2s. 6^d. X 9 ; £4 12s. 7*d. X 2* ; 2s. 9$d. X 5>. 

(9). 2 cwt. 3 qrs. 17* lbs. X 4f j 109* lbs. -f- $ ; 47 weeks 
±h days X 11*. 

(10). What number, multiplied by $ of $, will give -^ of 12 P 

(11). What must be paid for 63 shares in the Eastern Counties 
Railway at £59$ ; 123 shares in the London and North- Western at 
S8J j and 26 shares in the Great Northern at 99}? 
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MISCELLANEOUS QUESTIONS. 89 

(12). If I buy 120 shares in the Brighton Bailway when they are 
at 106|, and sell half of them at 107i, and the other half at 108 J, 
what do I gain ? 

(18). Thirteen persons have equal allotments of a piece of ground ; 
the portion of seven of them amounts to 3 a. 2 r. 21 perches ; what 
is the extent of the whole piece of ground ? 

(14). Express the height of a mountain, which is 7,263 feet high, 
as a fraction of the earth's diameter, which is 7,926 miles. 

(15). Take from 50 its fourth, fifth, and sixth; and express the 
remainder as a fraction of 24£. 

(16). If two men working together can build a wall in 20 days, 
and one of them working alone could build it in 80 days, in what 
time would the other do it alone ? 

(17). Divide the product of •fg and ■& by their sum? 

(18). Find the difference between | of | of J and -ft of f . 
^ (19). Gunpowder is composed of -^ sulphur, -^ charcoal, and £ 
nitre ; how much of each material will be required to make 2J cwt. 
of gunpowder ? 

(20). What number, when divided by {•, will give $ as quotient ? 

(21). What number, multiplied by 3ffr, will give 1 as product ? 

(22). If the greatest common measure of 2,500 and 2,142 be the 
divisor, and the least common multiple of 12, 10, and 5 be the 
dividend, what is the quotient ? 

(23). Express $ of \$ of 1 shilling as a fraction of a £5 note. 

(24). A person owns $ of a ship, and sells J of his share for £842 ; 
what is the whole ship worth ? 

(25). Add together 2$, 5f, and &£j, and divide the sum by the 
product of £f and 25|. 

(26). What is the sum of £ of 17s., and £ of 21s. 8d. ? 

(27). Multiply •§ by -f, and divide the product by $. 

!28). Of what distance is 4£ miles seven-tenths ? 
29). If A can reap £ of a field in 2| dajs, and B can reap £ of it 
in 4J days, in what time can A and B reap the whole field together? 
(30). Beduce to their simplest terms the expressions — 
J_±_L. *8f ^29£ ft off) + (£-{ ) 
4f-3j' 157* • 71* » (*x6£)-ftf*' 
(31). (£ + £-£) X 2£ + 7£; ft + * + ± + i)X(41+y-3). 
(32). Add together f of f of £, and £ of £ ; and divide the sum 

byi£!i 

3* * 

(33). If * of an article be worth £3 5s., what is the price of i of 
| of it? 

(34). A daughter receives as a bequest from her father £533 6s. 8d., 
which is £ of £ of the legacy left to her brother : but the brother's 
share was** of the whole property ; what was the father worth ? 

(35). Wnat number is that of which the difference between ono- 
fifth and one-nineteenth is equal to U\ ? 
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99 ABiram we fob bioiitnibs. 

DECIMAL FBACTIONS. 
144. Example. — Express the fraction ^ in a decimal form. 

Explanation. — Since all our Simple Arithmetic is Deci- 
mal (6), and we deal more easily with all numbers when they 
are expressed as multiples of ten, it would be more conve- 
nient if all fractions could be expressed in the form of tenths, 
hundredths, thousandths, &c, in order that they may be 
easily compared. 

Now, in the number 777 
we have three figures, of which that on the left means seven 
hundreds, the next seventy, or one-tenth of seven hundreds, 
and the third seven units, or the tenth of 7 tens. So we can 
carry the same arrangement further — 
777-77. 

Here the third figure from the left means 7 units as before, 
but the figure to the right of the point means one-tenth of 
seven, or <& ; and the figure farthest to the right means one- 
hundredth of seven, or ^ • 

Hence, <fy may be conveniently expressed as *7. Such an 
expression is called a Decimal Abaction. 

146. By the use of the point (•), which is called the 
Decimal Point, we can extend the Decimal Notation below 
units, and express tenths, hundredths, and thousandths, 
without writing the denominator. 

Thus, 7*6 is read, Seven point six, or Seven deci~ 

mal six, and means 7 whole numbers and 6 tenths, or JJ. 

In like manner 2*38 means 2 and 3 tenths and 8 hun- 
dredths, or {&. 
„ 1*0398 ,, 1 and 8 hundredths 9 thou- 

sandths and 8 tens of thou- 
sandths, or tfjj§|. 

146. Because the numbers in Decimal Fractions all stand 
in a tenfold relation to one another, it is easy to multiply or 
divide by ten, a hundred, or a thousand, merely by shifting 
the decimal point one, two, or three places. Thus : — 

85067 divided by 10 gives 3*5067 ; for in the second ex- 
pression every figure is diminished ten times. 

147. Rule. — To form decimal fractions, place tenths in 
the first place to the right of the decimal point, hundredths 
in the second place, and thousandths, tens of thousandths, 
&c., in order. 

To convert decimal into ordinary fractions, take for the 
denominator the figure 1, with as many ciphers as there are 
places to the right of the decimal point, and for the nume- 
rator the whole line of figures, omitting the point. 
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148. Examples op Wobuno.— I. Express fifteen hundredths in 
a decimal form. 

■Afe = A + Tfe = -16. 
II. Analyze the expression 69*385 : — 

69-385 = 60 + 9 + -& + t8* + t&*. 
= 69 + t s o + t§* + tt*W 

= Tnf T T§17 t iooo* 

= «». 

in. Multiply 73-684 by 10, and divide 619098 by 100. 

•73-684 X 10 = 736-84; 619098 -4- 100 = 619098. 
IT. Divide 1*698 by one thousand. 

Here we cannot remove the point three places to the left without 
prefixing two ciphers. Hence — 

1-698 -r-1000= -001698. 

Exebcise XXXIV. 
Write the following fractions in the decimal notation: — 
(1). Three tenths, fifty-one hundredths, eighty-five thousandths. 
(2). Eleven tenths, seven thousandths, one hundred and ninety 
three millionths. 

(3). -Ai-Afcix-H* (4). -BS;3A;i2rfc. <»• *t**i*W 
(6). -dW; ThUzi ft-rtfo* (7). W&s i»A i W- 
(8). Wi W; *4*. (9). -fti 3^; **. 

Write the following as vulgar fractions, and state the separate 
value of each figure : — 

.0). 41; 7*086; 1347. . (11). 12*938; -017; 7103. 

12). 1*0007; 13*4705. (13). 618753; 10029; 2*9706. 

14). 25*36; 1-0007805. (15). 79680352; 4*1073285. 

16). 21-096; '03507. (17). 210*973; -5638271. 

(18). 7-235 X 100; 41069 X 10; 2*7 X 100. 
(19). -07 X 10; 7*38 -4- 10; 4*096 X 1000. 
(20). 328*7 -r- 1000; 5-069 -f- 100 ; 1-3728 -*- 10000. 
(21). 3079 X 10000; 71*684 -"- 1000 ; *7963 X 1000. 
(22). 1-8 -s- 10; 17538 X 1000; 70*638 -f- 100. 
(23). Multiply the following by ten :— 

70386; 159-085; *7263; -0862; 6763 894. 
(24). Divide the following by ten : — 

•069; 6*8321; 1796; 3057; 2786; 9072. 
(26). Multiply the following by 100 :— 

1-23; -0796; 68 3; 150 7; 32*786; 50978. 
(26). Divide the following by 1,000 :— 

17-96; 2-083; -0590; 723; 215; 17*29; 846*5. 
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SEDUCTION OF VULGAR TO DECIMAL 
FRACTIONS. 

149. Example. — Express seven-eighths as a decimal frac* 
Hon. 

Explanation. — We require here to find another fraction 
equal to 2, but so expressed that its denominator shall be 
ten, a hundred, or a thousand, &c. Now, since j is the 
eighth part of seven, we may work this question by reduc- 
tion, thus : — Let us reduce the seven to tenths. The eighth 
8) 7(0 part of 70 tenths is 8 tenths, and 6 

10 tenths over. Seduce the 6 tenths to 

8)70(8 tenths. hundredths. The eighth part of 60 

64 hundredths is 7 hundredths, and four 

-g- over. Seduce the four hundredths to 

,q thousandths. The eighth part of 40 

-— - , , _ _ thousandths is 6 thousands. Z is there- 
8)60(7 hundredths. f ore e qual to ^ + * + jfa, and this 
°2 fraction, by (145), may be expressed as 

10 The usual way of working this would 

8)40(5 thousandths. ^ e a* follows :— 
40 8)7-000 

•875 

150. It is not possible to express all fractions exactly 
with decimal denominators. For instance, the number six 
cannot be multiplied by any number so as to make 10, 100, 
or any number of this series (S. of A., 269). Therefore, no 
fraction with 6 as its denominator can be exactly expressed 
in a decimal form. 

In the same manner, any other fraction whose denomi- 
nator, when reBolved into factors, contains any other prime 
numbers than 2 and 5, which are the prime factors of 10, 
100, 1000, <fec, cannot be so reduced as to take a decimal 
form. Thus, -ft cannot take a decimal form, because the 
factors of 14 are 2 and 7 ; but ^ can be reduced to a decimal, 
because the factors of 50 are 2 x 5 x 5 (8. of A., 270). 

The fraction $ can only be approximately expressed : — 
6)5-000 
•833 . . . 

The same quotient, 3, will occur again and again, as long 
as the division is continued. Thus, *83 is very near to | ; 
*833 is still nearer, and does not differ so much as one thou- 
sandth from the truth ; while '833333 does not differ from } 
by one-millionth of a unit. Such a fraction is called a 
Recubbing Decimal, and is written thus, 8*3 
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151. Bulb. — To reduce a vulgar to a decimal fraction, 
divide the numerator by the denominator. If there be a 
quotient, it is a whole number ; if not, or x if there be a 
remainder, add a cipher, and place a point before the first 
figure of the quotient which occurs after doing so. Con- 
tinue adding ciphers and dividing as far as is required. 

152. Examples of Working. — Reduce to decimals the vulgar 
fractions ■& and y true to the fifth place. 

I. 1 2)7-0 II. 7)18-0 

•58333|3 257142|8 

Ans. A = '58333. Ans. V = 257143. 

Note.— Because in I. the first of the omitted figures (3) is 
less than 6, it should be neglected in the answer ; but because 
in II. the first of the omitted figures (8) is more than 5, it is 
nearer the truth to add one to the previous figure than to 
neglect it altogether. Hence the answer in the first case is 
•58333, or -683 ; and in the second, 2*57143. 
Exeecise XXXY. 

Sd) — Oral. (1). What decimal of a pound is a florin ? 
2). Express as decimals of £1, 5s., 10s., and 15s. 
S3). What decimal of a shilling is sixpence ? 
4^. Reduce to the decimal of £1, 4s., 18s., and lis. 
(5). State what sums of money are expressed as follows : — 

£1, £-2, £-7, £6-5. 
(6). £-25; £342; £1*6; £1834 ; £2047. 
(7). £29; £415; £107; £G27'8; £122432. 
(8). How many tenths are in one-half? one-fifth? 

!9). How many hundredths are there in one-fourth? one-tenth? 
10). Reduce to decimals three fifths, fire eighths. 
(11). Find a decimal expression for three fourths ; for four twen- 
tieths ; for three eighths. 

(12). Reduce to decimals Jy, yj^, and {• 

(5)— Written. Reduce to decimals true to five places the frac- 
tions — 

(i). f ; *; A- (2). A? *; if. (3). «; * 

W-Wlrtfe!** <»•**!* I «* (6). 8i;5i. 

(7). 2J, 21^. (8). * of t; * off (9). 12* ; * of ^ 

(10). 2i + 1*5 5-3J. (11). * + *-*; Hi- 

(12). Hill *H- 03) * of6 * • * xl * 

V '' iofl8j' 6* — 5** 

a4) ' fofj 5 aFofii • ( '' SFW T^T 

(16). Express decimally the product of the sum and difference of 
three sevenths and four elevenths. 
03 
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ADDITION OP DECIMALS. 

153. Example.— Add *6, 1*8, -703, and -2196 together. 
Explanation. — It was shown in (120) that fractions can 

be easily added when they have the same denominator. The 
principal advantage of decimal fractions is, that all the 
figures are the numerators of fractions which are easily 
reduced to a common denominator by a simple arrange- 
ment. Thus the numbers 6, 8, 7, and 2, all mean tenths, 
•q and should therefore be placed in one column ; 1 

1-g and both refer to hundredths, the 3 and 9 to 

*703 thousandths, and the 6 to ten-thousandths. Since 
'2196 they are so arranged that ten units in any one 
8*3226 co ^ umn are cqrual in value to one in the next, the 
addition may be worked exactly as in the simple 
rule (17), and the answer is 3*3226. 

When decimal fractions are added it is always necessary 
that the figures should be so placed that the points are a11 in 
one column. If this is done, all the figures in any one 
column are numerators of fractions which have the same 
denominator, and therefore by (122) they may be added 
together (8. of A., 273). 

154. Rule. — Arrange the figures so that the decimal 
points in all the lines shall fall in the same column. Add 
up as in Simple Addition, placing a point in the answer 
exactly underneath the other points. 

Exeecisb XXXVI. 

(1). 4*5 + 70*63 + 1*079 + 25. (2). -508 + 11*23 + 4*197. 

(3). -126 + 305 + *07 + *528 + 7093. 

(4). 111*306 + '0317 + 2*793 + *007. 

(5). 470*05 + 72*701 + 3*0315 + 413*2658. 

(6). 12-3987 + 41462 + *02063 + 13 + 10962. 

(7). 210*7 + 14563*21 + *0173 + 882*74156. 

(8). 9127 + 17*62 + -0041 + 2*31 + 170*96. 

(9). -101285 + 17061 + 3*2001 + 5*38706. 

(10V 2*325 + 0012 + 5086 + 2196832 + -407. 

(11). Add together three tenths, five hundredths, and seven 
thousandths. 

(12). Find the sum of eleven thousandths, seventeen hundredths, 
and 12 tenths. 

(13). Add together fifteen millionths, 173 thousandths, and 23 
hundredths. 

„(!4). Find the sum of 4 ten-millionths, 811 ten-thousandths, and 
68 tenths. 

(15). Add together the weights of a sovereign, a shffling, and a 

penny— which weigh 128*274 grs., 87*272 grs., and 291*666 re- 
spectively. 
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Tens. 

2 
1 


Units. 

7 + 10 
8+ 1 


Tenths. 
10 
1 + 1 


Hundredths. 
2 + 10 

4+ 1 


Thousandths. 
10 

3 


1 


8* 


8 


7 


7 



STJBTBACTIOff OF DECIMAL FRACTIONS. 

155. Example.-— Take 8*143/rom 27*02. 
Explanation. — The difference between any two fractions 

can always be found, when they have a common denominator, 
by subtracting the numerator of the less from that of the 
greater (121). It is necessary, therefore, to arrange the 
numbers so that each figure shall be subtracted from another 
which has the same value. Thus,— - 

T#m*. TTtiitu 

I. 2702 n. 
8143 

18-877 

The first figure, 3, of the subtrahend means 3 thousandths, 
and as there are no thousandths in the upper line we add 10, 
as in Simple Subtraction (21). We must therefore add $fa, 
but in the form of <fa> *° tne lower line. In the same manner 
we add ^ to the 2, and ^ to the 1 ; also 4jj to the upper line 
and 1 to the lower ; ten to the upper ana one to the lower. 
The actual work is shown in II., and the ordinary form in I. 

The first fraction is ^ or ^jgg?, and the second is f Jg, and 
by (122) the answer is a702 ^ 8143 , or igg. 

156. Rule. — Arrange the figures so that the decimal point 
of the subtrahend shall fall immediately below that of the 
minuend. Place another point in the same place of the 
answer. 

Exsboiss XXXVII. 
(1). Take 739 from 18*035 j and 1-9704 from 16*238. 
* (2). 11892 — 75-38 ; 4065 — -9382 ; 4147 — 2*096. 



45-7208 — 18 096 ; 12*3972 — 56 ; 058 — *005& 
1072 — -7368 ; *5421 — -0728 ; 12396 — 76854. 
2067 + 3-274 + 406 — 8*1975 ; 4376 + 6285 — 101*527. 
(6*197 + *0015) — (1-238 + *709) ; 17'28 + 25*6 — 9*38. 
(128*416 + 73-29 — 41802) — (7162 + 51*386 — -09863). 
673-5 — 29086 j 1*08 — *963 ; 54 — 0054. 
% , Take f of f from 1, and express the answer in decimals. 
(10). The length of a seconds pendulum is 39*1392 inches, and 
that of a French metro 39*371 inches. Find the difference between 
them. 

(11). A sovereign weighs 123*274 grs., and a shilling 87*272 grs. j 
find the difference. 

Take eleven thousandths from eleven hundredths. 
Add together the sum and difference of seventy- three, thou* 
Widths and one hundred and fifteen millionth*. 



(3; 

i 

a 

* 



(13). 



CL4Y Wto»thedlffereiK»betw^*^ 



Take -754 from the sum of * and f 
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MULTIPLICATION OP DECIMAL FEACTIONS. 
157. Example.— Multiply 709 by -673. 
Explanation.— We learn from (132) that fractions are to 
be multiplied together by multiplying the numerators to- 

§ ether for a new numerator, and the denominators for a new 
enominator. Now 7*09 is a fraction of which 709 is the 
numerator, and 100 the denominator, and '673 is a fraction 
whose numerator is* 673, and whose denominator is 1000 
Therefore, if we multiply 709 by 673 we obtain the nume 
rator of the product ; and the denominator of the product 
will be 100 X 1000, or 100000. Thus :— 
L 673 

7-09 H. 709 X 673 = 

6057 
4711 »xfl«!!«=iffll^*firi57. 



477157 
The number of decimal places in the product will always 
be as many as in the multiplier and multiplicand together. 
For in the example above, the number *673 has 1000 for 
its denominator because it has three decimal places, and 
7*09 has 100 for its denominator because it has two decimal 

S laces ; therefore the product must have 100 X 1000 for its 
enominator, or five decimal places. 

If the multiplier be a whole number, there will, of course, 
be the same number of decimal places in the product as in 
the multiplicand. 

158. Rule. — Multiply as in whole numbers, and cut off 
as many decimal places from the product as there are in all 
the factors together. 

159. Examples op WoBKura. — I. Multiply together *7, 8*9, 
and -12. 

3-9 
7 Take the largest number as the multiplicand, 

2*73 multiply by 7, and -cut off two figures from 273, 

12 multiply by 12, and cut off two more figures from 

. 3276 the product. 

II. Multiply *002 and 1*0005 and '0032 together. 

1-0005 
2 

OQQ..Q Here, in the multiplication, the ciphers which 

oo stand before the significant figures may be neg- 

. lected, and the factors multiplied together at 

40020 Trhole numbers. Since 11 figures need to be 

60030 cu t off from the answer, we must add ciphers 

-00000640320 to make up the number. 

Digitized by VjOOQIC 



jven nunareatns 
(10). (1*23 + * 
(11). 207 X 5 
(12). (51 + 3 
(13). - 
(14). 



MULTIPLICATION OF DECIMAL FB10TIOK3. 97 

EZEBOISB XX XV 111. 

807-29 X 5 ; 62*317 X 12 ; 20 683 X 7. 
643812 X 171 ; 156072 X 273. 
107*96 X 3 X 7 ; 801056 X 7*2. 
506-847 X 20-368 ; 213*796 X 5017. 
32708 X 50-6 j 213 87 X 5192. 
Multiply 17 hundredths by thirty-five thousandths. 
Find the product of 127 ten-thousandths and 153 tenths. 
Multiply 1-07, 2038, and 41-25 together. 
Find the continued product of twenty-seven tenths, thirty* 
seven hundredths, forty-five thousandths, and twelve millionths. 

""* ' -586) X (50-3 + 6128) ; (17'56 + 4*093) X 18* 

51 X 3092 ; 15*99 X 103 X "11. 
3-27 + 4-069) X (12-7 + 314 — 2106.) 
(371 X 4-613 X 8) — (25 X 718 X 13.) 
Find in decimals the product of \, f , and f . 
). 2-7 of 5J ; 6J of -2439 ; 125 of 18$ . 

Express in decimals of £1 the rent of 67*34 acres, at £5*65 
per acre. 

(17). A square link contains 62*726 square inches j what is tho 
area in inches of 5,327 square links ? 

(18). A gallon contains 277*274 cubic inches ; what are the cubic 
contents of 5 qrs. of corn ? 

(19). A pint of water weighs 1*25 lbs. avoirdupois ; what is the 
weight of 7*9 pints ? 

(20). Gold is 19*26 times heavier than water ; what weight of gold 
is of the same bulk as 17*342 lbs. of water ? 

(21). The circumference of a circle measures 3*14159 times its 
diameter ; what will be the length of the circumference of a circle 
whose diameter measures 37*258 miles ? 

(22}. Find the product of the sum and difference of *27 and 27. 
(23). If the side of a .square piece of land be 37*25 perches, what 
is its area? 

(24). What is the weight of five cubic yards of water, if a cubic 
foot weighs 62*455 lbs. avoirdupois ? 

(25). Carbonic acid gas weight is 1*524 heavier than air ; what is 
the weight of a volume of the gas equal in bulk to 72*53 lbs. of air ? 
(26). A French metre is 3 ft. 3*371 inches long; what is the 
length in inches of 54*61 metres ? 

(27). Multiply together the sum and difference of f and |, and 
give the answer in decimals. 

(28). If I possess '76 of a ship, and sell } of my share, what frac- 
tion of the whole is left ? 

(29). How much silver is there in 273*5 francs, containing 69*453 
grains of pure silver each P 

(30.) What is the rent of 47*38 acres of land at £12*563 per acre ? 
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DIVISION OP DECIMAL FRACTIONS, 

160. Example L— Divide 7132'506 by 9. 

Explanation. — The ninth part of this number may be 

found by ordinary division. For 71 is the 

9 )7132506 1 first part of the dividend taken, and means 

79250066 ^ handxeda. Therefore the first part of the 

uuoo q UO ti en ^ or 7^ ig ajgQ a number of hundreds. 

Ciphers may be added, and the division carried as far as we 

please, but each part of the quotient is of the same value as 

that of the part of the dividend from which it is derived. 

161. Example II.— Divide -703 by 0012. 

Here both divisor and dividend are fractions. But by 
(116) whenever fractions have the same denominator, we may 
compare them by comparing their numerators. Now, by 
adding a cipher to '703, and making it '7030, we do not alter 
its value, but we reduce it to the same denominator as '0012 ; 
for — 

•;03 = ft or Aft, and '0012 = Jfc 
The question is, therefore, " How many times are ^j^ con- 
tained, in t$R&P" But this question is 
'0012) '703Q1 tho same as " How many times are 12 

585-83 contained in 7030 P (5. of A. 22S). When- 

ever, therefore, the dividend and divisor 
have the same number of decimal places, they may be 
treated in division as whole numbers, and the quotient is a 
whole number, although, by adding ciphers, the answer may 
be carried as far below unity as we please. 

162. Example III— Divide 10563 by '8. 
Explanation. — Here it would be possible, as in the last 

example, to equalize the decimal places in divi- 
•8 )10*5631 dend and divisor, and so to convert the ques- 
13*203 ti° n ^° one in Simple Division; for 10*563 
. -5" '8 = W +M> m 10563-r-800: but800 is 
an inconvenient divisor, and it is therefore better simply to 
divide by 8. The question is, " What number, multiplied by 
•8, will make 10*563 P " But by (167) the product of any 
two decimal expressions has as many places to the right of 
the -point as there are in both the factors. Therefore, the 
number of decimal places in the quotient must be the dif- 
ference between the number in the dividend and the number 
in the divisor. And as there are here three decimal places 
in the dividend, and only one in the divisor, there must be 
two in the quotient, and the answer, before ciphers are 
added, is 13*20. 
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109. Rule.— When the divisor ia a whole number, divide 
as in Simple Division, setting down the first figure of the 
quotient as of the same value as that of the dividend. 

When the divisor has a greater number of decimal places 
than the dividend, add ciphers to the dividend, so as to make 
them equal, and proceed as in Simple Division. 

When the dividend has more decimal places than the 
divisor, divide as in Simple Division, and cut off from the 
quotient as many decimal places as the difference between 
tne number in the dividend and that in the divisor. 
Exercise XXXIX. 

(1). Divide 7*9302 by three, by five, and by seven. 

(2). 1086 -f- 13 ; 1572 -J- 19 ; 3072 -fr- 211. 

(3). 471*82 -r- 25 ; 2036931 — 8 ; '6032 -r 17. 

(4). 102 -J- 7-13 ; 5 -J- -05 ; 189 -f- 007. 

(5). 8-2 -$- 16 ; 23-7- 14 ; 628*6 -?- 912. 

(6). 54-3 -*- 009 ; 2798 -J- 'Oil ; 7163 -J- -25. 

(7). 318-7 -?- 2-1 ; 416-79 -7- 2*35 ; 4128 -7- 17. 

(8). 176*582 -5- 2*7 ; -4087 -f- 132 ; 51-347 -f- 2*05. 

(9). (21-63 + 4-139) -*- (8*72 + -107) j 4-4 -f- -706. 

(10). A gallon contains 277*274 cubic inches ; what are the cubic 
contents of a gill ? 

S.I). A yard measures 4*545 links ; what fraction of a link ia an 
? 

(12). The weight of a sovereign is 123274 grs. ; what should be 
the weight of a gold crown piece P 

(13). One-twelfth of the weight of a sovereign is alloy ; find the 
quantity of pure gold in 25 sovereigns. 

114). Divide seven tenths by seventeen hundredths. 

(15). Divide forty-five thousandths by nine millionths. 

(16). What decimal, multiplied by 14 ten-thousandths, will givo 
235 hundredths ? 

(17). Divide the sum of *763 and 12854 by their difference. 

(18). Multiply 237*6 by 2'5, and divide the result by 7. 

(19). (i of 214) ^- -16 ; (21*3 of 35*) -H 7*2. 

(20). Divide the product of 28i and 105 by that of 7*2 and 2*. 

(21). What is the difference between the twelfth and the thirteenth 
of 25413. 

(22). Divide 314159 by 197, by 2-3, and by 1-067. 

(23). Divide 3* of 2L& by 1*5 of 29*38. 

(24). How many times is 123*274 grs. contained in 28 trey lb*. P 

(25). If the breadth of a board be 1*32 feet, what length will be 
required to give an area of 1 square foot ? 

(26). What must be the length of a field 7*25 perches in breadth, 
if its area is 2 acres P 

(27). IftliecircumferaceofatiK^ 
•(See Exercise xxxviii 21.) 

(28). If the circumference be one foot, what is the diaxnetwf 
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REDUCTION OF DECIMAL FRACTIONS TO THOSE 
OF OTHER NAMES. 
164 Example L — Reduce '17 cwt. to the decimal ofl lb. 
Explanation. — We have here to reduce a certain quantity, 
which is a fraction, *17 of 1 cwt., to the fraction 
•17 cw t. of a lb. But by (139) it will be a greater fraction 
4 of a pound, and we must therefore multiply. 

— The fraction # 17 of a cwt. must be four times 

•68 qr. .^ or .gg f a q Uar t er . So also the weight, 

2 * which is -68 of a quarter, is 28 times *68, or 

K 44 18'04 of a pound. We multiply, as in ordinary 

jo* Descending Reduction (42), by whole numbers, 

and therefore the number of decimal places in 

18041b. ea °k ^ ne * s a l wa y s the same as in the first 

(157). The answer is 1804 pounds. 

165. Example IL— Reduce 3 052 inches to the fraction of 
a yard. 

Explanation. — The length, which is equal to 3*052 inches, 

must be a less fraction of a yard (140), and 

12)3*052 therefore wo must divide, as in Ascending Be- 

\ duction (45). On dividing by 12 we find that 

8)25433 3052 inches is equal to -2543 feet, and on di- 
7 viding by 3 we find that the same length is 
•08477 equal to '08477 yards. 

166. Money may be reduced to the decimal of a pound by 
Rule (85), when accuracy is only required to the third place ; 
for florins, cents, and mils being respectively tenths, hun- 
dredths, and thousandths of £1, may always stand in the 
first, second, and third decimal places. 

Thus, £13 4 fl. 6 c. 9 mils = £13459. 

167. Rule. — To reduce a fraction to a decimal of a lower 
name, multiply by as many of the less as make one of the 
greater, pointing off as many decimal places as are in the 
multiplicand. 

But to reduce decimals to fractions of a higher name, 
divide by as many of the less as make one of the greater, 
placing the point according to the value of the dividend (172). 

168. Examples op Wobking. — Reduce £7*638 to decimals of a 
•hilling and a penny ; and 3 lb. 2 oz. 15 dwta. 7*2 grs. to decimals 
of a troy pound. 

I. £7-638 II. 24) 7-2 gra. 

?? 20 )15-3 dwto.= 15 dwts. 72 grs. 

152760 shillings 12 )2765 oz. = 2 oz. 15 dwts. 7*2 grs. 

12 823041b. s=81b.2o*.15dwt8.7-2gra. 



1833120 ponce 
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EXEECISB XL. 

(a)— Oral. (1). Express as pounds, shillings, and pence — 

£2-938; £506; £1792. 
(2). £1-856; £-23; £1478. (3). 326 fl.; 7211.; £l-00a 
(4). £-811 ; £1302 ; 5*8 fl ; 1,728 florins. 
(5). 172 cents; £186; £627; 732,654 cents. 
(6). Express in decimals of £1 true to the third place — 

£1 9s. 8d. ; £12 Is. 7d. ; £185 6s. 4*cL 
(7). 2s. 8d. ; 6s. 3id. ; 10s. 6d. ; £124 13s. 9d. 
(8). £22 lis. 3d. ; £4 Is. 10|d. ; £1 7s. 
(9). 16s. 4d. ; 8s. 3Jd. ; 19s. lid. ; £208 6s. 6d. 
(10). 4£d.; ls.7R; Hd. ; 2s. 6|d. 
(11). 6Jd. ; lis. 2*d. ; 9|d. ; 14s. 9Jd. 

(b)— Written. (1). Reduce to the decimal of £1 true to the fifth 
place— £1 17s. 8£d.; £28 16s. lOfd. ; £12 7s. 9±d. ; £47 13s. 2*d. 

(2). Eeduce to decimals of Is. — £1 7s. 4id.j £2 9s. 3|d.; 
Hid.; 4fd. 

(3). Eeduce to decimals of Id.— 3*7 far. ; 23*6 shillings ; £12 3s. 

(4). Is. 7d. to the dec. of 10s. ; 5s. 8£d. to the dec. of 14s. 6d. 

(5). Eeduce 3 days 17 hrs. to the dec. of a week ; 14*7 minutes 
to the dec. of a day. 

(6). 2 bush. 3-1 pecks to the dec. of a quarter; 6 qts. 1 pt. to 
the dec. of a gallon. 

(7). 7 fur. 35-27 poles to the dec. of a mile ; 17*63 yds. to the 
dec. of an inch. 

(8). 11837 feet to the decimal of a mile, a furlong, and a yard. 

(9). 27*6 bushels to the decimals of a quarter, a quart, and a pint. 

(10). 3 hours 14 minutes to the dec. of a week, a day, and a minute. 

(11). 11 lbs. 6 oz. avoirdupois to the dec. of a cwt. and a ton. 

(12). What is the length in feet of 1*32 miles, and of 171 yards ? 

(13). Find -5 of £3 15s. ; -68 of 17s. 6d. ; 1 of Is. 8d. 

(14). What is -29 of a mile ? -117 of a cwt. ? -39 of a ton ? 

(15). 17-36 gals. ? 218*7 troy pounds ? 11-35 avoir, lbs. ? 

(16). 21392 acres ? 31*85 acres ? 41227 sq. roods P 

(17). Find the difference, in decimals of a minute, between tho 
length of the true year, which is 365*242264 days, and that of the 
t Julian year, which is 365£ days. 

(18) . Express the height of Chimilari, which is 29,000 feet, as the 
decimal of a mile. 

(19). The French metre is 39371 English inches in length. 
Express the length of 25 such metres as fractions of an English mile. 

(20). The kilometre is 1,000 French metres long ; what is the 
length of 7 kilometres in English miles ? 

(21^. Eeduce a kilometre to the decimal of an English foot. 

(22). The French gramme weighs 15*444 grains ; now many troy 
pounds are there in a kilogramme, which contains 1,000 grammes ? 

(23). In *155 of an estate, consisting of 205*65 acres, how many 
acres, roods, and noles P 
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MISCELLANEOUS EXERCISES.— XII. 

(1\ Multiply £ by fa and take the result from 1-32. 

(2). Find the sum and difference of -^ and '47. 

fa). What is the number which, multiplied by y^, will produce *2l 

(4). A rectangular field is 79*386 chains long, and 48*367 broacj 
what is its area ? 

(5). Find the difference between the product of *72 and 1*12 and 
that of £ and £. 

(6). If an oz. of gold, •& of which is alloy, is worth £3 17s. laid., 
express in decimals of £1 the value of an ounce of perfectly pure gold. 

(7). What sum of money would be required to give 72 persons 
'35 of a florin each ? 

(8). The circumference of every circle is 3*14159 times its dia- 
meter, what is the circumference of a circle whose diameter is If miles? 

(9). The diameter of an imperial bushel measure is 18*789 inches, 
what is its circumference ? 

(10). How many postage stamps, each •£$ of a square inch, would 
cover a surface of 518f square inches ? 

(11 J. By what decimal fraction does {■ exceed f ? 

fl2). What is the worth of 722*5 pounds at £1*345 per pound? 

(13). If a cubit was equal to 1 ft. 9*888 inches, and a span equal 
to half a cubit, express the height of "six cubits and a span" in 
inches. 

(14). What fraction of an English yard was a "hand-breadth," 
which was one-sixth of a cubit ? 

(15). The French metre is equal to 3*9371 English feet, and is a 
ten-millionth part of a quarter of the earth's circumference ; express 
the length of the earth's circumference in miles. 

(16). The specific gravity of brass is 8*896 times that of water ; 
the specifio gravity of air is jfo of that of water ; how many times 
does the weight of a piece of brass exceed that of an equal volume 

(17). A cubic foot of air contains about 2*03 grains of vapour ; 
what bulk of air will contain 1*25 avoirdupois pounds of vapour F 

tt8). If *1875 of a ship cost £273, what is her value ? 

(19). Find the decimal of £1, which is equivalent to *54 of a 
guinea, and reduce £3 2s. 6d. to the decimal of £5. 

(20). Multiply -0082 by 7*05, and divide the product by •0000706. 

(21). Find the sum of £775, *824s., and '805 of a crown, and 
express the result in decimals of a guinea. 

(22). Find the value of (3*0005 X *006) -r- *0009. 

(23). Add together £258 and *365 of a guinea. 

!24). What is that number, of which 15 is *75 ? 
25). The sun's diameter is 111*454 times the equatorial diameter 
of the earth, which is 7925*648 miles ; what is the diameter of the 
sun? 

(26). Divide "001 by *02, and prove the result by Vulgar Fractions. 
(27). The bulk of the planet Mara is '1386 that of the Earths 
how many times is the Earth greater than Mars ? 

■ - 
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(28). A possesses *25 of a ship, whose value is £6,800, and B 
possesses '5 of the remainder ; what is the united value of their 
shares? 

(29). Find the value of 603 J yards of cloth at 9s. 7f d. per yard, 
and give the result in decimals of £1. 

(SO). If -375 of a ship is worth £9,900, what is its value ? 

(31) After spending •} of the money in my purse, I find that •/* 
of the remainder amounts to 4s. 10Jd. j how much had I at first ? 

(82). Express decimally j-lb. troy and | lb. avoirdupois. 

(33). Find a fourth of that sum of money of which -ft- is £286. 

(34). "What number, added to the sum of {, i, *72, and 1*071, 
will make up the number 4 ? 

(35). Add together £27318, '6423s., and ll'053d. 

(36). Multiply '00728 by 314, divide '628 by *005, and add the 
results together. 

(37). What fraction of 2*5 days is 3*47 minutes ? 

(38). Take 3*728 yards from 28*316 feet, and give the result in 
inches. 

(39). Find half a year's rent of 12*48 acres Of land at £11*35 per 
acre. 

(40). Add together £, £, £, and \, both as vulgar fractions and as 
decimals. 

(41). If the price of an oz. of tea is 3*76d., what is the price of 
17*28 lbs.? 

(42). What is the difference in lbs. between *0583 of 1 cwt. and 
•0056 of a ton. 

(43). Add together 2*796 yds. and 1 of half a mile. 

(44). What is the average of 32*58, 33*47, and 85*61 ? 

(45). If 27*38 be quotient, and 4&fc the divisor, what is the 
dividend ? 

(4*5). Find the value of 23| yds. of cloth at lfs. per yd. ; 23*7 
yds. of linen at 3*4s. per yd. ; and 12*7 yds. of calico at £007 per yd. 

(47). If a business produce an annual return of £1,500, and of 
three partners one has '476 and another *35 share of the profit, 
how much money falls to the share of the third partner? 

(48). To find the area of a circle, multiply the diameter by itself, 
and that product by ± of 314159 : what is the area of a circle whose 
diameter is 17*2 feet in length? % 

(49). Find the united areas of 2 circles, whose diameters are 69*5 
inches, and 3 ft. 4 inches. 

(50). From what weight can I subtract 1*72 lb. so as to leave 05 
cwt.? 

(51). If a person buys 603f yards of cloth for 9s. 7*625d. per yd., 
at what price should he sell it per yard, so as to gain £37f on the 
whole? 

(52). In an assembly of 1,500 persons, '22 of the whole are men, 
•34 are women, and the rest are children j how many children are 
there? 
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PROPORTION. 

169. Example, — What number bears the same relation to 
10s. which £24 does to £8 P 

Explanation. — We Lave here to find a number which ia 
as many times greater or less than 10s. as £24 is greater or 
less than £8. But we know that as 24 is three times 8, the 
number of shillings required must be three times ten. 30s. 
therefore bears the same relation to 10s. which £24 does to £8. 

170. This fact is generally stated in the following form : — 

£8 : £24 : : ios. : 30s. 

The relation of £8 to £24 is one-third. This is called the 
Ratio which £8 bears to £24 ; and there is the same rela- 
tion or Ratio between 10a. and 30s., because ten is contained 
as many times in thirty as eight is in twenty-four. 

The expression 8 : 24 means the Ratio of 8 to 24, and 
signifies tne same as the fraction £ (S. of A., 310). Because 
10 : 30, or JJ, represents the same ratio, the sign (: :) is placed 
between them, and means that the first ratio is equal to the 
second. 

Hence the proportion 8 : 24 : : 10 : 30 may be read — 

As eight is to twenty -four, so is ten to thirty ; or, 

The ratio of 8 to 24 equals the ratio of 10 to 30. 

There can never lie any Ratio except between quantities 
of the same kind. Therefore the first and second terms must 
always be of the same name, and the third and fourth also of 
the same name. 

Whenever there are four numbers, of which the first bears 
the saihe ratio to the second as the third does to the fourth, 
they are said to be in Peopoetion (S. of A., 315). 

171. If we look at these four numbers— 

8 : 24 : : 10 ; 30 

we observe that there are two terms in the middle, the 24 
nnd 10. These are called the Mean or Middle Teems. 
There are also two terms at the ends of the line, the 8 and 
the 30. These are called the Dxtbeme Teems. 

Now if we multiply the mean terms together we shall have 
the number 240, for 24 X 10 = 240. But of the two extreme 
terms, the 8 is as many times less than 24 as the 30 is more 
than 10. Therefore 8 X 30 must equal the same as 24 X 10, 
or 240 (S. of A., 126 and 319). 

For the same reason, whenever four numbers are in propor- 
tion, the product of the two extreme terms is equal to that of 
the two means. We thus obtain the rule for finding any one 
term of a proportion which may be required. 
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PBOPOETION. 105 

172. Rule. — To find any term of a proportion, when 
any three terms are given, multiply together either the two 
means, or the two extremes, and divide by the remaining one. 

173. Examples op Wobxing.— I. Find the third term of the 
proportion 15 : 5 : 1 ( ) ; 7. 

Here the number required is one of the mean terms. But since 
by (180) the product of 15 and 7 must be equal to 5 times the 
unknown number, we must multiply 15 by 7, and divide by 5. 

Therefore * , or 21, is the answer j and 15 : 5 : : 21 : 7. 

5 
II. Find the first term in the proportion ( ) : 5 : \. 24 : 15. 
Here the required number is one of the extreme terms. But 
because the product of the means, or 5 x 24, equals 15 X the 

first term j 5 x 2 f , or 8, is the first term j and 8 : 5 : : 23 ; 15. 
15 

Exeecise XLII. 

(a) — Oral, (1). What number represents the ratio of 27 to 3 ? 

(2). Express the ratio 10 : 12 in lower terms. 

(3). Find two numbers having the same ratio as 7 I 9. 

!4). What number has the same ratio to eleven as 6 has to 2 ? 
5). Express in numbers the ratio cf a shilling to a crown ; of a 
florin to a halfcrown ; of fourpence to threepence. 

What is the ratio which 7s. berra to £1 ? lOd. to Is. ? 7id. 



(6).^ 
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(7). What is the ratio of two days to a week ? Of 3 bush, to 2 
pecks? 

(8). How is lid. related to 2s. 6d. ? 2 feet to 5 yards P 1} miles 
to 3 furlongs ? 

(9). Place the required term in the following proportions : — 

3:5:: ( );i5 ; ( ):7:: 12:21. 
(10). 5:i5:: 7: ( ) ; is:9o::( ):io. 

!11). What sum of money bears to sixpence the ratio of 4 to 12 ? 
12). What length is to a yard as a penny is to a shilling ? 
(6) — Written. Express in the lowest terms the ratios — 
(1). 27 : 180 ; 5784 : 396 ; 1371 : 1695. 
(2). 477 : 1629 ; 217 : 175 ; 693 : 643. 
(3). 7*d. : Is. 4d. ; 4a. 7d. : 10s. 6d. ; Is. 7id. : 18s. 7R 
(4). Find the required term in the following proportions : — 

75 : ( ) : : 26 : 39 ; ( ) : is : : 27 : 19. 
(5). 297:15:: ( ):ios ; 30o:( ):: 408:1000. 
(6). 5376 : ( ) : : 372 : 287 ; ( ) : 66 : : 1000 : 26-1. 
(7). 2308 : 57 : : 68 : ( ) ; 1275 : 800 : : 595 : ( ). 
(8). 1723 : ( ) : : 3805 : 627 ; 3586 : 723 : : ( ) : 519. 

(9). Find the fourth proportional to 5871, 92, and 106. 

(10). Find the fourth proportional to 3*72, 9*6, and 08. 

(11). Find the ratio or 7 cents to balf-a-crown. 

(12). Find the ratio of the pound troy to the ounce avoirdupois. 
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RULE OF THKEE. 

174. Example.— tf five article* cost 15s. 7Jrf., what will 
seventeen such articles cost t 

Explanation. — There must be the same proportion be* 
fcween the prices as between the numbers of the articles. 
Suppose we make a proportion, and leave the last or fourth 

Elace vacant for the unknown term. The sum 15s. 7 id- may 
e placed in the third. Now because the price of seventeen 
articles will be greater than the price of five, the fourth 
term, or answer, will be greater than the third. But when 
the fourth* is to be greater than the third, the second should 
be greater than the first. Therefore the proportion is — 
As 5 is to 17, so is 15s. 7£d. to the answer ; or, 

5 ; 17 : : i5s. 7*<i : ( ). 

This sum cannot be solved until the 15s/7£d. are reduced 
to some number which will serve as a multiplier. We there- 
fore reduce it to halfpence. By Deduction (30), the sum 
15s. 7 id. is equal to 876 halfpence. Therefore the sum is 

6 : 17 :: 375 : ( ); or, 
Find a number of halfpence which has the same relation 
to 375 as 17 has to 5. This number will give the price of 17 
articles in halfpence. 

By (181) the answer to this question is found by multi- 
plying the mean terms together, and dividing by the extreme, 

375 ff 17 = 1275 halfpence = £2 13s. l|d. 
5 

The answer, £2 13s. ljd., is the fourth term of the propor- 
tion, and is therefore the price of 17 articles. 

175. This process is sometimes called the Bulb of Theeb, 
because in it three terms are always given, and the remaining 
term is required to be found. 

It is usual, for convenience, to make the answer the fourth 
term of the proportion. Whenever this is done, the third 
term must be of the same kind as the answer. For the same 
reason, the first and second terms must always be of the 
same name. 

176. Observe that the third term was reduced to halfpence 
before the sum was worked. Whenever a number of two or 
more denominations occurs in any of the terms, it must be 
reduced to the form of a simple number of one denomination, 
otherwise it cannot be used as a multiplier or divisor. But 
the first and second terms, if reduced at alt, must be reduced 
to the same name; and the answer is always a number of the 
same name as that to which the third term has been reduced. 
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177. Bulb. — Place in the third term that stun mentioned 
in the question which is of the same kind as the answer. If 
*he answer will be greater than the third term, let the second 
lerm be greater than the first ; but if the answer will be less, 
place the less of the two other terms in the second place. 

178. Examples op Workino.— If 4 yards of silk cost £1 lis., 
how many yards can I buy for £26 10s. f 

The answer is to be yards. 
\ £1 lis. :£26 10s. :: 4; ( ) Place* yards in the third term. 
31s. : 530s : : 4 : ( ) But £26 10s. will purchase more 
than 4 yards. The answer will 

4x530 ggj, , therefore be greater than the third 

"~§1 ^* y term. 

Put the greater number £26 10*., 
XL 1*55 • 26*5 * * 4 • ( ) »» the second place. 

- •' #l ; Seduce £1 lis. and £26 lOs.to 

4x26*5 , ihe same name. 

__ = 6838 yds. Multiply the second and third 

terms together, and divide by the 
first. 
Note. — When no lower sums than sixpence are mentioned in the 
question, it generally saves trouble to reduce the fractional parts of 
a pound to decimals by (85), instead of to shillings. 

179. Since the second and third terms are always multi- 
pliers, and the first term always a divisor, it is often possible 
to shorten the working, by striking out common factors, or 
dividing both the first term and one of the others by the 
same number. For example : — 

If 2 tons are carried 7 miles for a certain sum, how far will 8 cwt. 
2 qrs. be carried for the same money P 

The answer is to be distance, 
cwt. qrs. Set down 7 miles in the third term. 

3 2 ; 2 l \7 But for the same money 3 cwt. 2 qrs. will 

ia • i«rt • • * •* / \ ^e carried a greater distance than 2 tons. 
14 . iw . . 7 . ( ) j> lace the greater term ( 2 tons) in the 

160 * 9 s second place. 

__ ss 80 Seduce 2 tons and 3 cwt. 2 qrs. to qrs. 

±4 Multiply the second and third terms to- 

gether, and divide by the first. 

Here we observe that 160 has to be multiplied by 7, and 
divided by 14; but since 7 is a measure or 7 and 14, we 
may substitute 2 and 1 for 14 and 7, and this does not affect 
the answer (S. of A., 133). 

This operation is called Cancelling, and may always be 
used when a multiplier and divisor in the same sum can be 
divided by a common measure. 
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ElEECISE XLIII. 

(a)— Oral. (1). If fire articles cost 6d., what will 15 cost ? 

(2). How many eggs can I buy for Is. 8d., at fire for 2 pence? 

(3). At seven for threepence,how many apples can I bay for Is. 6d. ? 

(4). Find the price of six articles at five for 2s. Id. 

(5). What is 7s. 6d. in the pound on £20 10s. 

(6). If 6 men can dig 20 feet of earth in an hour, how many will 
dig 50 feet in the same time ? 

(7). How many coins, worth lid. each, are equal in value to 20 
fourpenny pieces ? 

(8). If 20 workmen can finish a piece of work in 8 days, how 
many could do it in 5 days ? 

(9). How many articles can I buy for a florin, if five of them cost 
8fd.P 

(10). If a labourer earns £35 in 40 weeks, in what time will he 
earn £14? 

(11). If a train runs 20 miles in 80 minutes, in what time will it 
run 10i miles ? 

(12). How many threepenny pieces are equal in value to 86 four* 
penny pieces ? 

(b)— Written. (1). Find the price of 17 lbs. 2 02., if 2 cwt. cost 
£18 10s. 

(2). How much does a person owe who possesses £1540 and who 
is only able to pay 6s. 5d. in the £1 ? 

(3). What number of yards 5 qrs. wide will suffice to cover the 
same floor as 76 yards at 3 qrs. wide ? 

(4) . How many pounds avoirdupois can be purchased for £7 10s.5d., 
when 13 oz. cost 12s. 8d. ? 

(5). How much will 3 nails of cloth cost at 4s. 7d. for 2} yds. P 

(6). A man owes £7,905, and pays 12s. 5£d. in the pound; how 
much does he pay altogether P 

(7). How many coins, worth 7£d. each, are equal in value to 582 
coins worth 10$d. each P 

(8). Find the number which is the fourth proportional to 27, 
63, and 51. 

(9). Four dozen loaves cost £1 Is. ; what is the price of 73 
loaves ? 

(10). If a horse travels over 17 miles in 1 hr. 21 min., in what 
time would he travel 49 miles ? 

(11). A and B divide the profits of a business in the proportion 
of 210 to 195. A's share is £567 15s. ; what is B's share ? 

(12). What is the worth of 3 cwt. 2 qr. 17 lb. at the rate of Is. 7id. 
for 3$ lbs. ? 

(13). If a gentleman whose income is £640 pays £42 6s. 8d. 
income tax, what suould a person pay whose income is £317 10s. P 

(14). What is the price of 753 bags of sugar, each containing 1 
owt. 2 qrs. 15 lbs. at 39s. 6d. per cwt. ? 

(15). If the price of 3052 lbs. be £217, what is the price per owt. ? 
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(16). What should be the charge for 71,250 cubic feet of gas, at 
6s. 6d. per 1,000 cubic feet? 

(17). If tea be imported at £11 13s. 4d. per cwt., and be subject 
to a duty of Is. 4d. per lb., at what price must a chest containing 
2 qrs. 11 lbs. be sold so as to gain lid. per lb. ? 

(18). The ratio of the side of a square to its diagonal is about 
70 : 99 ; find the diagonal of a square field whose side measures 
5 chains 27 links. 

(19). What is the length of the side of a square whose diagonal 
measures 27 yds. 2 ft. P 

(20). What sum will be raised by a rate of 3 Jd. in the pound on 
a parish whose total rental is £7,963 10s. 

(21). How many yards of cloth, worth 17s. 2±d. per yd., ought to 
be given in exchange for 550 yards of linen, worth 3s. 9|d. per yd.? 

(22). If £ of a pound cost 2f shillings, what will be the price of 
llt^ cwt. ? 

(23). If a railway carriage proceeds at the rate of 3*5 miles in 
7*8 minutes, how long will it take to reach a distance of 212 miles 
2 fur. 3 p. ? 

(24). If 27 workmen perform 219 yards of work, how much will 
11 workmen perform iu the same time ? 

(25). If a train runs 30 miles in 64 minutes, how far will it run 
in 18 minutes? 

(26). If 3 cwt. 2 qrs. 16 lbs. of rice cost £3 5s. 10d., how much 
may be bought for £5 7s. 6d. ? 

(27). If the shadow of a steeple, which is 160 ft. 4 in. high, 
measures 210 ft., what is the actual height of a staff whose shadow 
is 17 ft. 6 in. long ? 

(28). On what rental was £71 17s. 6d. paid as poor-rate, at Hid. 
in the £1? 

(29). If ivory be worth £29 15s. per cwt., what is the worth of a 
tusk weighing 94 lbs. 6 oz. ? 

(80}. What is the price of 219 quires of paper at 14s. 8d. per ream ? 

(31). An avoirdupois ounce is to a troy oz. as 175 1 192 j express 
18 lbs. 7 oz. troy in avoirdupois weight. 

(32). If a pound troy of silver be coined into 66 shillings, what is 
the weight avoirdupois of £47*75 in silver ? 

(33). If £3 17s. 10id. be the value of an oz. of standard gold, 
what is the value of a gold tankard weighing 2 lbs. 5 oz. 12 d wts. 3 gr. ? 

(34). If 1,000 soldiers' coats have to be made, each requiring 
2| yds. of cloth of 5 qrs. wide, how^much lining will be required for 
them if the material employed is 2 qrs. wide ? 

(35). The ages of two persons are as 17 to 6, and the younger is 
24 years old ; what is the age of the elder ? 

(36). A surveyor, after measuring a roafl, and finding it 2,788 yds. 
by his chain, discovers that some links are missing, and that the 
chain is 15 inches too short, what is the real length of the road ? 

(37). At £1 7s. 4d. per acre, how much land can be rented for 
£164 19s. 4cL? 

H 
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PROPORTIONAL PARTS. 

180. EXAMPLE. — Three persons enter into a speculation to* 
gether, A contributes £184 10*.; B £96 15*.; and C £76 5*.; 
they gain £238 6*. Sd.j what is each person's share of the 
profit ? 

EiPLi.Ni.TiON. — We cannot state the proportion in this 
case until we know what is the total amount of the money 
contributed by aU the partners. To find this we must add 
£184 10s., £96 15s., and £76 5s. together. They make 
£357 10b. We have then three questions to solve : — 

I. If A contributes £184 10s. of £357 10s., what should be 
his share of £230 6s. 8d. P 

II. If £ contributes £96 15s. of £357 10s., what should be 
his share of £230 6s. 8d. P 

III. If C contributes £76 5s. of £357 10s., what should be 
his share of £230 6s. 8d. P 

In all these three cases, as the answer required is profit, 
the total profit should be placed in the third term ; and by 
(177) the other terms should be thus arranged. 

As the whole investment is to each man's contribution, so is 
the whole profit to each man's share of the profit, 

I. £357 10s. : £184 10s. : : £230 6s. 8d. : A's share. 
II. £357 10s. : £96 15s. : : £230 6s. 8d. : B's share. 
in. £357 10s. : £76 5s. : : £230 6s. 8d. : C's share. 
Hence it follows that the three answers required will be :— 

A«. .toe, 184 j* 230 * = «123 i B'a, 2™ * 2 **=£MIQ». 
357*5 357*5 

c , 76*25 X230j = £5016fl ' 

357*5 

181. Rule. — Find the sum of the given terms which are of 
like kind, and make it the first term of as many proportions 
as may be required. 

Place in the second term that one of the given terms 
which corresponds to the particular part of the answer re- 
quired. Place in the third term the number which is the 
sum of all the answers. 

182. Eiamplb op Wobkino.— If copper and tin le mixed in pro- 
portions of 25 and 3, how much copper is contained in a mass of the 
compound weighing 1 ton 17 cwt. 3 qrs. f 

qrs. The sum of 25 and 3 is 28/ 

28 ; 25 : : 151 I ( ) Place 28 in the first term. 

9K i ri * * * Place 25 in the second term. 

25 X 151 _ 8g cwt 2q Wt 2 3 lbs. B*duce 1 1. 17 cwt. 3 qrs. to qrs., 
28 and place it in the third term. 

Work the question at in the Rule of Three. 
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MtOPOBTIOlTAt ^jLBTS. Ill 

EXEEOISB XLIV. 

(«) — Oral, (1). Divide a shilling between two persons in the 
proportion of 7 to 5. 

(2). Divide 5s. in the proportion of 6 to 4 ; of 9 to 3 $ of 5 to 3. 

(3). If a gentleman gives £1 away between three persons, so that 
for every eightpence given to the first sixpence is given to the second, 
and twopence to the third, what is the share of each ? 

(4). Divide 100 marbles between two boys, so that one shall have 
four times the share of the other. 

(5). Divide 7 lbs. avoirdupois into two parcels, of which one 
shall be three times the other. 

(6). A compound is formed of two ingredients,, mixed in the pro- 
portion of 11 to 4 ; how much of each is there in a weight of 30 oz. ? 

(7). Two children, aged 10 and 9, are to divide 3s. 2d. between 
them in the proportion of their ages ; what is the share of the elder P 

(8). A street is 20 yards wide, but the road is ten times as wide 
as either of the footways ; what is the width of the road in feet ? 

(9). Three boys are partners in play; the one has 30 marbles, 
and the other 21, and the third 15, at first ; they gain 22 ; what is 
the share of the first ? 

S10). Divide £5 among 4 men, in the proportions of 4, 3, 2, and 1. 
ft)— Written. (1). Three persons contribute £84 10s.,£147 I7s.6d., 
and £190 2s. 6d. respectively, to a speculation which realizes £100 
profit, what are their shares ? 

(2). If 2 persons rent a meadow between them whose annual rent 
is £18 78. 6d., and if one put in 15 sheep, and the other 6, what 
ought each to pay P 

(3). If in a certain compound there are 99 parts of pure metal to 
13 of alloy, what quantity of alloy is contained in l*ton 13 owt. 3 qrs. 
of the metal ? 

(4). Divide 14 guineas in the proportion of ^ to i. 

(5). Eleven parts of standard gold are pure metal, and one is 
alloy ; how much alloy is there in 35 oz. 16 dwts. 4 grs. of standard 

g° ld? 

(6). Air consists of about 79 parts of nitrogen to 21 of oxygen j 
how much oxygen is there in 15 cubic feet of air ? 

(7). Two partners agree to share profits in the proportion of f to 
•& ; what is the profit of each out of £1,327 6s. ? 

(8). Standard silver consists of 37 parts of pure metal, and 3 of 
alloy; if 33 shillings weigh six troy ounces, how much alloy is there 
in seventeen shillings and sixpence P 

(9). A gun, weighing 5 tons, is composed of 7 parts of copper to 
5 of iron ; how many hundredweights are there of each metal ? 

(10). Three kinds of tea are mixed together, half a pound of 
Hyson, f lb. of Congou being put to every pound of Souchong ; 
how much of each kind of tea is there in 2 owt. of the mixture ? 

(11). A tax of £13 17s. 4d. is to be paid by 3 tenants, whose rentals 
are £15, £20, and £30 respectively j what is each person's share ? 

(12). Divide 780 into parts having the ratio •}, f, and •& P 
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113 JLBITHMETIC FOB BEGINNEBS. 

COMPOUND PROPORTION. 

183. Example.— If a man can build 7 feet of a wall in a 
day, what length of wall should be built by 3 men in 5 days ? 

Explanation. — The number of feet required depends on 
two things — the length of time, and the number of labourers. 
If only the *time were considered, the question by (177) 
would be stated thus :— 

I. As 1 day : 5 days \1 7 feet : number required. 

And the answer to this question would be 5 times seven feet. 
But if the number of men only were considered, the state- 
ment would be — 

II. As 1 man : 3 men : : 7 ft. I number of feet required. 

And the answer to this question would be 3 times seven feet. 
But since statement I. increases seven feet 5 times, and state- 
ment II. increases it 3 times, the two together increase it 
3 x 5, or 15 times. Both statements are combined thus :— * 

j&j |g j ::7 ** fc : squired answer. 
1 : 15 : : 7 feet : 105 feet. 

184. Whenever there are two ratios affecting an answer in 
this way, the question is said to be in Compound Pbopobtion, 
or the Double Bulb of Thbee ; because there are two sums 
in Simple Proportion to be compounded, or combined into one. 
This must always be done by multiplying the two first terms 
together for a new first term, and the two second terms to- 
gether for a new second term (S. of A., 358). 

185. RxTLB.~Place in the third term the number of the 
same kind as the answer. Take two terms of like kind, and 
consider these with the third as a separate sum in Simple Pro- 
portion. State this sum by (177), and take* another pair of 
terms with the third as a second sum in Proportion. Arrange 
this according to the same rule ; multiply the first terms 
together for a new first term, and the second terms together 
for a new second term, and proceed as in Simple Proportion. 

186. Example op Wobking.— If 12 horses consume 4 qrs. of 
corn in 16 days, how much will 20 horses require for a week ? 

12 ; 20 ) . . . The answer is to be corn : Set down 4 qrs. in 
16; 7} " the third term. 

192 * 140 I 1 4 I. If 4 qrs. are eaten by 12 horses, more will 
* * * be eaten by 20 horses. 
* * *40 = 2ix Therefore set down 20 in the second place, and 
192 ** 12 in the first. 

II. If 4 qrs. are eaten in 16 days, less will be eaten in a week. 
-Therefore set down 7 in the second place, and 16 in the first. 
Multiply 4 by 7 X 20, and divide by 12 X 16. 

Answer, 2\± qrs., or 2 qrs. 7} bush. 
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COMPOUND FBOPOBTIOV. 118 

EXEBCISE XLY. 

(1). If it costs £19 to keep 4 children for 3 months, how^ much 
will it cost to keep 8 children at the same rate for nine months ? 

(2). If 9 bushels of corn will suffice for 8 horses during 12 days, 
how many days will 24 bushels last 16 horses ? 

(3). If the carriage of 8 cwt. for 128 miles cost £2'4, what will be 
the cost of carrying 4 cwt. for 32 miles at the same rate P 

(4). If 136 soldiers consume 351 quarters of wheat in 108 days, 
-how many soldiers will eat 1,404 qrs., at the same rate, in 54 days ? 

(5). If 48 men mow 54 acres of grass in 24 days, how many acres 
will 16 men mow in 28 days ? 

(6). If 1,728 barrels of powder are used in firing 24 pietfes of 
artillery during 22 days, for how many pieces will 48 barrels be 
required in one day ? 

(7). If 7 persons in a household drink 2 kilderkins of beer in 12 
days, how many gallons will be required for 14 persons in 8 days ? 

(8). If 14 horses eat 40 bushels of corn in 16 days, how many 
horses will eat 120 bushels in 24 days ? 

(9). If £48 suffice for the expenses of 12 persons for 8 weeks, for 
how many persons will £288 suffice for 2 yrs. 40 weeks ? 

(10). if a spinning frame, containing 216 spindles, each making 
1,000 revolutions per minute, produce 250 lbs. of thread in 12 hours, 
how many pounds will be produced by another frame, containing 
96 spindles, each making 1,600 revolutions per minute ? 

(11). In a factory 1,500 men are employed in making 80 loco- 
motive engines per month; how long would it take 300 men to 
make 300 such engines ? 

(12). If 12 men can mow 30 acres in 20 days of 7 hours each, 
how many men will mow 22 acres in 14| days of 6 hours each ? 

(13), If a block of stone 3 yards long, 2 yards wide, and li yds. 
thick, be worth £6 15s., what will be the worth of another 
block of the same material, measuring 7 feet long, 5 feet broad, and 
2 ft. thick? 

(14). If £103 gain £6 interest in 12 months, what should be the 
interest on £75 for 9 months ? 

(15). If when wheat cost 80s. per qr. a sixpenny loaf weighed 
24 oz., what should be the weight of a penny loaf when wheat is 
worth 38. 4d. per bushel ? 

(16). If seventeen men earn £10 10s. 4|d. in 5i days, how much 
will 23 men earn in 2 davs ? 

(17). If the quality of one farm be to that of another as 7 to 5, 
and if the former, containing 59 a. 1 r., pays a rent of £120, what 
should be the rent of the other, which contains 138 a. 1 r. ? 

(18). If a capital of £250 gain £23 in four months, what will a 
capital of £1,200 gain in 3 months ? 

(19). If a man travels 360 miles in 12 days of nine hours long, 
Jiow many miles will he travel in 7 days of 12 hours long ? 



H 2 
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INTEBEST. 

187. Example.— What is the Interest on £764 10s. at 
t\ per cent, f 

Explanation. — Per Cent, means per £100, and Interest 
means the money paid for the loan of the money. This 
question, therefore, means, " If £3 10s. are paid for the loan 
of £100, what should be paid for the loan of £754 10s. P " 
This is a sum in Proportion, and by (186) it should bo stated 
thus:— 

£100 : £754-5:: £35 :( ); 

and the answer is £764 JL* m * = £274075 = £27 8s. ljd. 

188. The money lent out at interest is called the Prin- 
cipal ; the money paid as Interest on £100 for one year is 
called the Bate pes Cent. ; and the sum made up of both 
Principal and Interest is called the Amount. 

189. Questions in Interest are always to be worked by 
Proportion. But because all Interest is calculated at so 
much per cent., One hundred pounds is always the first term 
in such a proportion. The money lent is always in the 
second place, and the Bate of Interest is in the third place. 

190. Bulb. — To find the Interest, multiply the Principal 
by the Bate per Cent, and divide by 100. 

191. Observe that as the sums of money mentioned in 
Interest questions seldom contain lower fractions than 
sixpence, it will generally be more convenient to express 
them decimally. Division by 100 is very easy, as by (152) 
it can be worked by moving the decimal point two places. 

192. Examples op Woekino.— I. What is the interest on £1,258 
for 7 years at 6 per cent. P 

1258 Multiply £1,258 by 6. 

6 Cut off two figures by a decimal point % 

76-48 = Int. for 1 yr. *o divide by 100. 

7 Multiply by 7, or the number of yrs, 

to&SG = Int. for 7 yrs. 3Beduce £ ' 86 *° flhmin « a *** P 6 * 06 - 

Answer, £528*36, or £528 7s. 2*d. 
II. At what rate per cent, will £250 amount to £285 in 3} yrs. ? 

^ _ „ ^ ., _ Mnd the whole interest for the 

£285-£250 = £35 =Int. for 3* yrs. period, a nd thence find the »V 
£35 -^ 34 =£10 = Int. for 1 yr. terestfor 1 year. 

250 • ioo • • io • ( ) B y ( l7 ?) If £1 ° *» tbe in " 

.*w.. . v , terest on £250 for 1 year, what 

10 X 10 _ 4M, _ n. f a ^.^4. i» the interest on £100 ? 
250—- £4.-Batepercent. Wp?k M ^ Eule of Three ^ 
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INTEREST. 115 

EXEBCISE XI/VX 

(a) — Oral. (1). Find 4 per cent, interest on £100 ; on £150. 

(2). Find interest on £200 at 6 per cent. ; on £550 at 3 per cent. 

h). Find 7 per cent, on £1,200 j 8 per cent, on £175. 

(4). Find* 5 per cent, on £150; on £80; on £160 10s. 

15). Calculate the interest on £300 at 5 per cent, for 7 months. 

(6). Interest on £23 10s. for 5 months at 5 per cent. j £256 for 
1 year 6 months ; £354 for 2 years 7 months. 

(7). At 3 per cent, find interest on £150 ; on £225 ; on £675. 

(8). At 7 per cent, find interest on £1,250 for 4 yrs. ; on £1,500 
for 2* yrs. 

(9). What is 20 per cent, on £80; on £50; on£400; on£180? 

(10). A tradesman gets 25 per cent, profit on a particular article; 
what must he sell goods at which he buys for £5 ? £12 ? 10s. 6d. ? 

(11). Add 10 per cent, to £20 ; to £50 ; to £1 ; to 18s. 

(12). Add 15 per cent, to £150 ; 20 per cent, to £18. 

(b) — Written, Find the interest on — 

- ■- 



(2). 
(3). 



£354 at 5 per cent, for 1 yr. ; £1,683 at 4 per cent, for 1 yr. 
£562 at 6 per cent, for 1 yr. ; £1,983 at 3fc per cent, for 1 yr. 
£847 10s. at 4 per cent, for 2i years ; £2,537 at 3 per cent, 
for 7 years ; £1,886 5s. at 2\ per cent, for 4 yrs. 

(4). £189 at H per cent, for 6 yrs. ; £2,078 at 3$ per cent, for 

5 yrs. 3 m. ; £3,275 at 7f per cent, for 2 yrs. 

(5). £276 15s. at 6 per cent, for 3 yrs. ; £1,837 at 2£ per cent. 

for 11 years. 

What will £783 amount to in 5 years 9 months at 5 per cent. ? 
What will £1,264 amount to in 15 months at 3& per cent. ? 
What will £563 amount to in 4 years 17 weeks at 5 per cent.? 
(9). Find interest on £230 10s. for 1 year 183 days at 4 per cent. 
(10). Find the interest on £1,000 for 1,000 days at 8± per cent. 
(11). What will £1,200 amount to in 17 months at 2i per cent. P 
(12). In what time will £100 amount to £140 at 5 per cent. P 
(13). In what time will £750 become £1,000 at 8 per cent. P 
(14). At what rate will £500 amount to £725 in 18 years P 
(15). In what time will £1,210 19s. 6d. amount to £1,225 19s. Gd. 

at 3£ per cent. ? 

(16). At what rate per cent, must £365 be lent for 95 days to 

amount to £369 15s. P 

(17). A loan of £1,000 is repaid in instalments, as follows : ± in 

6 months ; £ in 12 months, and the rest at the end of two years ; 
what is the total interest which should be paid at 5 per cent. P 

(18). A loan of £600 is to be repaid quarterly in equal instalments, 
in the course of two years ; how much interest ought to be paid in 
all at 5 per cent. P 

* 8inee 5 is one-twentieth part of 100, we may always find five per cent, on any 
sum of money for a year, by calling the pound* ihillings. A month's interest may 
be found by calling the pounds penee. For at £& per cent the interest on £1 lot 
a year is Is., and for a month it is Id. 



116 J.BITHMBTIO FOB BEGINNEBS. 

DISCOUNT. 

193. Example. — If I am under an engagement to pay £500 
a year hence, what sum ought to be deducted from the debt, \f 
I pay it now, interest being at 5 per cent. ? 

Explanation. — This is not an or^mary question inlnterest. 
The £500 mentioned in the sum is not Principal ; it is the 
Amount which my present debt will reach if it is left unpaid 
for a year ; and ooth principal and interest are indluded in 
this amount. We have to find how much of the £500 is 
interest on the present debt, and to deduct it from the whole 
amount. 

To do this we must form a Proportion Sum. If £100, 
due at this moment, were left unpaid for a year, the debt 
with its interest at 6 per cent, would amount, in that time, 
to £105. Therefore, a debt of £105 due a year hence ia 
equal in value to a present debt of £100. The question is,— 

If £6 be the deduction which should be made from a debt 
of £105 due a year hence, what deduction should be made 
from £500, due at the same time P 

By (177) the statement is — 

£io5;£5oo::£6:( ) 

*°° x& = £23-809, or £23 16s. 2Jd. 
105 

194. This deduction is called Discount. It means the 
interest which, added to the Peesent Value, will make up tho 
whole amount of a debt in a given time. The calculation of 
Discount differs from that ot ordinary Interest, because in 
Interest sums the principal is given, and in Discount sums the 
amount is given. In both cases the interest is required to be 
found. But in the latter we must first fix on another sum of 
money, and find what it would amount to at the given rate 
and time, and then form a proportion. The sum usually 
fixed on for convenience is £100. The first term is always 
£100 -h its interest for the required time ; the second is the 
given amount ; and the third is either £100 or the interest 
on £100, according as the present value or the discount is 
demanded. 

195. In business, True Discount of this kind is rarely used. 
Ordinary discount is usually calculated as interest, the debt 
being considered as principal. 

196. Rule. — To find the True Discount, make the following 
proportion :— 

£100 -h its interest : Amount : : Interest on £100 : ( ). 

197. To find Present Value, make the following propor* 
tion:— £100 4- its Interest : the Amount : : £100 : ( \ 
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DISCOUNT. 117 

EXBBOISB XLVII. 

M—Oral, Deduct ordinary discount in the following cases : — 
(1). *Ten per cent, from £100; from £50; from £300; from £250. 
(2). Twenty-five per cent, from £100 ; from £400 ; from £20. 

Five per cent, from £100; from £75 ; from £320 ; from £68. 

Twenty per cent, from £100; from £60 ; from £95 ; from £225. 

Take 25 per cent, from £2 10s. ; from 18s. ; from 15s. 

Take 50 per cent, off £79 ; from £124 ; from £16 10s. 

Deduct 12 per cent, from £100 ; from £700 ; from £250. 

Take five per cent, from £21 10s. ; from £18 ; from £230. 
(9). Take 10 per cent, from £32 5s. ; from £17 10s. ; from £183. 

Sb) — Written. Find the true discount in the following cases : — 
1). On £250 at 5 per cent, for 2 years ; on £725 at 4 per cent, 
for 3 years ; on £123 at 2 per cent, for 3fr years. 

(2). On £1,000 at 6 per cent, for 4 years. 

(3). On £278 at 5 per cent, for 7 years ; on £628 at 8 per cent, 
for 2 years. 

(4). Find the true present worth of a bill for £300, payable six 
months hence, interest being at 5 per cent. 

(5). Find the true present value of £1,850, due two years hence, 
when interest is 3£ per cent. 

(6). What sum of money, invested now at 4 per cent., will amount 
to £1,000 in 3 years ? 

(7). If £7,510 be the amount which accumulates in 2 years at 4£ 
per cent., what is the principal P 

(8). If at the end of 4 years I draw from a bank the sum of £1,320, 
including principal and interest, how much of it is interest, sup- 
posing £2 10s. to have been the rate per cent. ? 

Find the ordinary bankers' discount on the following bills : — 

(9). A bill for £184, drawn on the 16th of October, and payable 
on the 16th of January, at 5 per cent. 

(10). £2,308, drawn on the 13th of February, and payable on the 
27th of September, at 3 per cent. 

(11). £5,163 drawn on the 31st of June, and payable on the 8th 
of August, at 4 per cent. 

(12). £6,271, drawn on the 17th of January, and payable on the 
3rd of April, at 6| per cent. 

(13). £238, drawn 20th September at four months, and discounted 
on the 3rd of October, at 3 per cent. 

(14). £150, drawn 6th of January at six months, and discounted 
on the 12th of March, at 8 per cent. 

(15). £250, drawn 16th of June at three months, and discounted 
the 9th of July, at 7 per cent. 

(16). £75, drawn 21st of January at five months, and discounted 
on the 8rd of April, at 4} per cent. 

• Obsenre that 25 per cent in one-fourth, or 5s. in the XI ; 80 per cent is one- 
fifth, or 4s. in the £1 : 10 per cent, is one-tenth, or 1 florin in the £\ ; 6 per cent is 
one-twentieth, or Is. in the £1. 
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118 ARITHMETIC FOB BSGINNKE8. 

COMPOUND INTEREST. 

198. Example. — What interest will accumulate on £300 in 
a year and a half at 4 per cent,, the interest being payable 
half-yearly ? 

Explanation. — In this case the interest, as it becomes 
payable, must be added to the principal ; and the next half- 

? ear's interest must be calculated on the whole amount, 
here are here, therefore, three separate sums. 

I. By (195) Interest on £300 for 6 months at 4 per cent, 
is £6. Therefore, at the end of the first half-year the 
principal amounts to £306. 

II. By (195) the Interest on £306 for 6 months at 4 per 
cent, is £6*12, or £6 2s. 5d. Therefore, at the end of a year 
the principal amounts to £312*12, or £312 2s. 5d. 

III. By (195) the Interest on £312 2s. 5d. for 6 months 
at 4 per cent, is £624, or £6 4s. lOJd- Therefore, at the 
end of 1J- years the principal amounts to £318*36, or 
£318 7s. 2£d. The total Interest which has accumulated on 
the £300 is, therefore, £18 7s. 2Jd. 

199. This is called Compound Interest. It differs from 
Simple Interest, because it is calculated on the amount of 
the Principal and Interest from time to time, and not on 
the principal alone (S. of A., 382). It is always greater than 
the Simple Interest on the same sum for the same period ; 
thus, the Simple Interest on £300 at 4 per cent, for 1J years 
is only £18. 

200. Rule. — Find the Simple Interest for each year or 
other period at the termination of which the interest is pay- 
able ; add the results successively to the principal. 

201. Example op Woexing. — What is the compound interest 
on £1,150 for 2* years at 3 per cent. ? 

1150 X3 = £34 . g = £34 10s _ Interest on the first year# 



100 

1,150 + £345 = £1,184 10s. = Principal at the beginning of 
the second year. 

1184*5 X 3 _ ^35.535 = £35 10g# 8 | dt g. interest on 2nd yr. 



100 

1184*5 + £35*635 s £1,220 Os. 8*d. = Principal at the be- 
ginning of third year. 

1220*035 X 1-5 _ £18 . 3 __ £1S Cfl _ Interest ^ last half-year. 
100 J 

1238*335 - £1,150 = £88*335 = £83 6s. 8*d. = Compound 
Interest for 2\ years. 
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COMPOUND IKTEBEST. 119 

EXEBCISB XLYIII. 

(a) — Oral. (1). Find the compound interest on £100 at 5 per 
cent, for 2 years. 

(2). To what will £50 amount in 3 years at 5 per cent. ? 

(3). Find the compound interest on £100 at 10 per cent, for 1| 
years, payable half-yearly. 

(4). To what sum will £200 amount in 2 years, at 4 per cent. ? 

(5). What interest will accrue on £250 in 3 years at 10 per cent.? 

(6). Find the amount of £1,000 for 3 years at 10 per cent. 

(6) — Written. (1). Find the sum to which £250 will amount in 
8 years at 6 per cent. 

(2). Calculate the compound int. on £230 for 3 yrs. at 7 per cent. 

(3). „ „ 1,750 „ 

(4). „ „ 300 „ 

(5). „ „ 1,850 „ 

(6). „ „ 1,250,, 

(7). „ „ 840 „ 

(8). To what sum will £730 amount in 3 yrs. at 5 p. c com. int.? 

(9). „ 1,200 „ 2*„ 4 „ 

(10). „ 180 „ 4 „ 6 „ 

(11). What is the compound interest on £670 at 4 per cent, for 
2 years, interest being payable half-yearly ? 

(12). To what sum will £500 amount in a year at 5 per cent, if 
the interest be paid quarterly ? 

(13). Find the difference between the simple and the compound 
interest on £1,000 for 3 years at 5 per cent. " 

(14). Calculate the difference between the "sum to which £540 
would amount in 5 .years at simple and at compound interest at 
4 per cent. 

(15). In what time will $25 amount to £30 at 5 per cent, simple 
interest ? 

(16). At what rate per cent, will £300 become £350 in 8 years at 
simple interest ? 

(17). What sum will amount to £685 in 2 years at 4 per cent, 
simple interest ? 

(18). How much interest has accumulated if at the end of 
2£ years a person receives £340 as the amount of an investment at 
2 per cent, simple interest ? 

(19). What deduction ought to be made from a bill of £150 due 
six months hence, when interest is at 6 per cent. ? 

(20). If I borrow £75 of a friend for 3 months, for how long 
ought I to lend him £100, to repay the obligation ? 

(21). Find the difference in annual income between investing 
£325 at 2i and at 3± per cent. ? 

(22). When the income tax was levied at sixteenpence in the £1, 
-what was that per cent. ? 

(23). If at simple interest £256 amounts to £300 16s. in 3J years, 
what is the rate per cent. ? 
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120 ARITHMETIC POE BXGINNEBS. 

STOCKS AND SHABE8. 

202. Example L—What must be paid for £712 16*. 6d. in 
the 3 per Cents., at 97 J ? 

Explanation.— Bv the 3 per Cents, are meant shares in 
the National Deht of England, on which Interest is paid out 
of the public Funds. These shares are the property, either 
of persons who originally lent money to the Government, or 
of their representatives. Since the money which has thus 
been lent has been expended by the State, the lenders do 
not possess the right to claim a return of their money, but 
only the right to receive £3 per annum from the Government 
for every £100 they have lent, until the principal is repaid. 
This right can be transferred from one person to another ; 
and may be at any time purchased in the Stock Exchange, 
where Government Securities are regularly bought and sold. 
Therefore, £100 Stock, as it is called, constitutes the holder 
a creditor to the nation for the sum of £100, and gives him a 
right to claim 3 per cent, annual interest on that sum payable 
half-yearly. But this Stock is cheaper at one time than at 
another. It is worth most when the general interest of 
money is low, when other investments are scarce, and when, 
therefore, the interest on the Government debt becomes 
desirable to capitalists. It is worth least when money is 
most in request, and when, therefore, the general interest of 
money is high (S. of A., 390). 

The question refers to a time when £100 Stock is worth 
£97 15s., or 97 J. At such a time, since the actual value of 
a nominal £100 is only £97 15s., the actual sum for which a 
nominal £712 15s. 6d. can be purchased is smaller in the 
same proportion. The question is therefore one in the Rule 
of Three. 

" If £100 Stock be purchasable for £97 15s., for what 
sum can £712 15s. 6d. be purchased P " 

By (177) this sum may be stated and worked thus :— 
100 : 712-775 :: £97-75 : ( ) 
712-776 x 97-75 _ £696 .y 37 _ £69G 14s# 9d# 
100 

203. Example II. — What Stools can be purchased for 
£1,240 a*88i? 

Explanation. — This question, otherwise stated, is : — 
" If £88 5s. will purchase a nominal £100, what sum will 
£1,240 buy P" 
The statement by (177) is as follows : — 

£8825 : £1240:: £100 :( ) 
1240 v 100 

88-25 = £1405-098 = £1405 Is. 0*d. 
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STOCKS AND SHAKES. 121 

Exeeoise XLIX. 

(oft—Oral. (1). For what can I purchase £200 stock at 95 ? 

(2). How much must be given for £300 stock at 87£ ? 

(3). How much stock can be purchased for £270 at 90 ? 

(4). If 4 per Cent, stock could be purchased at 80, what would be 
the actual interest per cent. ? 

(5). If the 3 per Cents, can be purchased at 90, what is the real 
interest i>er cent.? 

(6). When money is worth 6 per cent, at what price should stock 
be sold realizing 5 per cent.? 

(b) — Written. (1). For what sum can £1,240 be purchased in 
the 3 per Cents., at 88£? 

(2). When funds are at 92±, how much stock can be bought for 
£1,675? 

(3). What sum will be lost by buying £1,250 stock at 91i, and 
Belling at 90f ? 

(4). If I lay out £4,000 in the purchase of 3 per Cents, at 87i, 
what annual income shall I derive from the investment ? 

(5). What should be the half-yearly dividend on an investment of 
£1,000 in the 3± per Cents, at 96 ? 

(6J. What sum would be realized by selling out £3,726 at 87$ ? 

(7). If the actual interest of money be 4& per cent., at what price 
should the 3£ per Cents, be quoted ? 

(8). What must be the market value of the 3 per Cents., in order 
that after deducting the income-tax of Is. 4d. in the pound, they 
mav yield 4 per cent, interest ? 

(9). What rate of interest arises from money invested in stock 
bearing interest at 7 per cent. ; at £172 10s. ? 

(10). What is the difference of income resulting from a transfer 
of £3,000 in the 3£ per Cents, at 93, to the 3 per Cents, at 85 ? 

(11). In which stock is it more advantageous to invest; in the 
3i per Cents, at 91f , or in the 3£ per Cents, at 93$ ? 

f.2). What sum do I gain if I invest £625 in the 3 per Cents, at 
and sell out at 93i? 

(13). When the 3 per Cents, are at 91f, what amount of stock 
can I buy for £1,725, and what is the actual interest per cent, which 
I receive for my investment ? 

(14). In 1752 the 3 per Cents, were quoted at £106 7s. 6d., and 
in 1797 at £47 12s. 6d., calculate the difference in the current rate 
of interest at these periods. 

(15). If I transfer £750 stock in the 3 per Cents, at 81 J into the 
4 per Cents, at 92f, how much of the latter stock can I buy ? 

(16). If I buy 17 railway shares at 47 fc per £50 share, and 25 
shares at 101± per £100 share, paying $ per cent, brokerage on the 
nominal value, how much does the transaction cost me? 

(17). When the 3 per Cents, are at 81*, and the 3* at 95i, for 
what sum can I purchase £1,725 in each stock. 
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PEB CENTAGE. 

204 BBOKBAGR— Example.— A stockbroker charges i 
per cent commission on all the transfers he makes £ what will 
he gain by selling £750 stock f 

Explanation. — By \ per cent, is meant one-eighth of £1, 
or 2s. 6d. for every £100 sold. The question is therefore 
one in proportion ; " If 2s. 6d. be charged for every £100, 
what it charged on £750 P " The statement is, 

£100 : £750 : : 25*. : ( > 

750 X 2*5 

j^ — = 18-758. = 18s. 9d, 

205. OUHPIECWra.-' Example*— A person invests £2,ZZO, 
and finds that in a year it has increased to £2,455 15s. ; 
what has he gained per cent, f 

Explanation. — The sum which has been gained is 

£2,455 15s. - £2,350, or £105 15s.; therefore the question 

stated as a sum in proportion is : — " If £105 15s. be the 

interest accruing on £2,350, what is the interest on £100 P " 

£2350 ; £100 :: £105-75 ; ( ) 

aogQ ' ' = 4*6 =: £4 10s. per cent. 

206. IHSTOANCB.— Example.— tya tradesman insures his 
goods at 17s. 9d. per cent., what annual premium doe* he pay 
on £3,000 P 

Explanation.— By " premium " is here meant the annual 
sum paid as security from loss by fire. If this be at the 
rate of 17s, 9d. per ©eat., the sum will take this form :— 

£100 : £3000:: 17-75*. ;( ) 

3000 X 17-75* _. 17>75a x 30 ^ £26 12a. 6d. 
100 

207. STATISTICS.— Example.— In the year 1856, when the 
population of England was about 19,500,000, 635,043 children 
were born and 425,703 deaths were recorded; what was the 
rate of increase in the population 1 

Explanation.— We have here first to find the total in- 
crease within the year ; this is 635,043 — 425,708* or 20&340. 
The question now is, "If 209,340 is th* increase on 
19,500,000, what is the increase per cent P M This must be 
stated thus;-— 19500000 : 100 :: 209340 : ( ) 
209340 x 100 

19500000 = 1*0735 per cent. 

208. Statistical returns, and tables relating to popula- 
tion, employments, education, and many other subjects, are 
usually calculated at per cent. All questions of this kind 
can easily be reduced into the form of JProportion sums, and 
the answer is generally best expressed in decimals. 

Digitized by VjOOQIC 



PBB CBNTAGB. 1M 

ElEECISE Ii. 

(a) — Oral. (1). Li a school of 400 boys, 20 pe* cent, only can 
work decimal mictions, how many are unable to work that rule ? • 

(2). An income-tax collector receives 1 per cent, for his trouble, 
what will he have for collecting £750 ? 

(3). What is the commission, at 5 per cent., on £178? on 
£235 10s.? on £2 5s.? 

(4). If I buy for 4d. and sell for 8d., what do I gain per cent. ? 

(5). If I buy a thing for a shilling and sell it for 9d., what do I 
lose per cent. ? 

(6). A school increases from 80 to 90 scholars in a year, what, is 
the rate of increase per cent. ? 

(7). At thirty shillings per cent, what will it cost to insure pro- 
perty worth £1,250 ? 

(8). If the population of a town was 12,000 in 1811, and is 
increased six per cent, in the next ten years, what did it amount to 
in 1851? 

(9). What sum of money is 60 per cent, greater than £95 ? 

(10). How much will a traveller, whose commission is 4 per cent, 
on his orders, receive for obtaining three orders of £40, £50, and £60 P 

(11). If a collector, who is paid 5 per cent, commission, receives 
£17 10s. for his trouble, how much has he collected ? 

(12). If a merchant lose 20 per cent, on an investment of £1^350, 
what is the sum he obtains for his outlay ? 

(&} — Written. (1). What is the commission, at | percent., on £376? 

!2). Find li per cent, on £753 j and 2} per cent, on £374 5s. 
3). A successful speculator, who invests £235, makes a- profit of 
75 per cent. ; what sum does he receive ? 

(4). If goods cost £12 17s. 6d., at what price must they be soft! 
to gain 12£ per cent.? 

(5). Of 1,250 soldiers 26 per cent, are m hospital, 32 per cent, in 
the trenches, and the rest in camp ; how many remain in eantp ? 

(6). If linen cost 2s. 10\d. per yd., at what price must it be sold 
to gain 15 per cent. P 

(7). Add together 65 per cent, on 60, and 78 per cent, on 70. 

(8). Suppose £13 6s. 8d. be spent in the purchase of apples at 
3s. 4d. per bushel, and one-fourth of them be wholly damaged and 
wasted, and the rest sold at 50 per cent, profit, what is gained on 
the whole? 

(9). If eggs be sold at 5 for threepence, at what price must they 
be sold to gain 20 per cent. ? 

(10). If an article sold at £7 Is. gives the seller a profit of 13 
per cent., what did he give for it ? 

(11). The weekly receipts of a railway company are £4,800 15s. 6d., 
the working expenses are £18,303 7s. 2d. per calendar month ; what 
dividend per cent, can the company pay ? 

(12). If 10 per cent, be gained by selling tea at 5s. 6d., what is 
lost or gained by selling it at 4s. lOd. ? 

I 2 
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MISCELLANEOUS QUESTIONS.— LI. 

S(a) — Oral. (1). Nine times the fifth part of twenty ? 
(2). How many fourths are there in 2(5 ? How many thirds in 17 ? 
. What is the difference between f of 21 and f of 35 ? 
. Outof a crown piece what change shall I have after paying 
for 3 yds. of ribbon at 7|d., and 2 pairs of gloves at Is. 6d. each ? 

(5). By selling an article for a shilling I gain 50 per cent, j what 
did I give for it ? 

(6). Add together the fourth of 48. the fifth of 90, and the sixth 
0f96? 

\ per cent, on £150 ? Find 1 per cent, of £700. 
9 the price of an ounce at 2s. per pound? at 5s.? at 6s.? 
i three weeks' wages at 18 shillings per month ? 
/an article for 6d., and gain 150 per cent, profit, 
for what must I sell it ? 

(LI). Add 5 per cent, profit to £200} 6 per cent, to £150; 
8 per cent to £725. 

!12). Seven pounds of sugar at 4£d. ? nine pounds at 7f d. ? 
13). If I take five steps in three seconds, how many steps shall I 
take in an hour and a half? 

(14). If a cabinet maker can make 83 workboxes in 5 days, in 
what time will he make 198 ? 

!15). Add the product of 18J and 5 to the sum of 2\ and 8. 
16). Find the continued product of 3, 4, 5, and 6, and also their 
least common multiple. 

(17). What is the greatest common measure of 240, 100, 50, and 95 ? 

?18). What must be given for 3 ounces at 8s. per pound ? 

(19). A school which commenced with 100 boys increased during 
two years at the rate of 10 per cent, per annum, what was the 
number of pupils at the end of the second year? 

(20). Take 25 per cent discount off the following sums — 17s. 6d., 
£1 5s n £2 9s. 

(21). What is the second term in the proportion 8 : ( ) : : 17 ; 51? 

122). At 5 for 2d., what is the price of 100 oranges ? of 250 ? 

r23). Find | off of 49? £of£of64? 

f 24). Take 1 of a florin from £ of half-a-crown. , 

(25). At what rate per cent, simple interest will a sum of money 
double itself in 40 years ? 

(26). What is the price of half a pint of wine at £1 Is. 4d. per 

Hon? 

What fraction of a gallon is \\ pints ? 
Express as decimals of £1, the price of 3 articles at 7s. 6<1. 
each ;' of 5 at 19s. each ; of 7i lbs. at Is. 6U per lb. j of \ of 16s. 34. 

{29}. What are V of 21? 2} of 30? 5^ of 72? fj of £1. 

(30). A weaver can make f of a yard of velvet in a day, in how 
many days can he make 42 yards ? 

(31). Find a number which is as many times greater than 6 as 
19 is greater than 12. 
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(32). If a collector who is paid 10 per cent, receives £7 10s. for 
his trouble, what has he collected ? 

(33). After spending a fifth of the money in my purse, I hare 
£1 8s. left, how much had I at first P 

(34). What sum of money is that of which, when f are spent, 
£24 remain ? 

(b)— Written. (1). What is the difference between 1+1+1+ J+iV 
and V+*. 

(2). Find the cost of 6741 dozen of hose at the rate of 2s. 9f d. 
for 5 pairs. 

(3). If 141 cwt. can be carried 100 miles for 36s., how many lbs. 
may be carried 36 miles for the same money ? 

(4). If 12 oxen plough 8 a. 2 r. 4 p. in 7 days, in what time will 
50 oxen plough 240 acres ? 

(5). What is the difference between the interest on. £654 10s. for 
1 year 3 months at 4 per. cent., and the true discount on the same 
sum for the same time ? 

(6). The weight of a cubic inch of water is 253*17 grains, that of 
a cubic inch of air '310,017 grains 5 what volume of air is equal in 
weight to a cubic inch of 'water ? 

(7). A tradesman purchases 19 lbs. of butter at Is. 3d. per lb., 
and 39 lbs. of tea at 4s. 8d. per lb. ; he pays £2 10s. in cash, and 
the rest in cloth at 6s. 9d. per yard ; how much cloth is given ? 

(8). What is the cost of caulking the deck of a vessel containing 
1,120 sq. ft., at 5s. Hid. per sq. yard ? 

(9). What is the cost of milling 10 pieces of cloth, each 72 yds. 
long and f broad, at 2s. 5d. per length of 10 yards ? 

(10). How many times is an angle of 57*29578 degrees contained 
in an angle of 180 degrees ? 

(11). The mean sidereal year of the earth is 865*2563612 days, 
and that of Saturn 10759*2198174 days; find the number of years 
in the year of Saturn. 

(12). A grocer mixes 20 lbs. of tea at 6s., 40 lbs. at 5s. 6d., and 
19 lbs. at 4s. together, and sells the whole at 6s. per lb.; what does 
he gain per cent. ? 

(13). Find the greatest common measure of 126, 217, and 175 j 
and also the least common multiple of 162, 108, 81, and 54. 

(14). What number, multiplied by J of f of 311, "ill produce 21 t 

<15). Find the value of f 2 * ~ # *}h 

V , i X (31 + If) - 

(16). Find the produot of SVWV* **& {htii\ ** » decimal? 

H.7). If a room be 26 ft. 4 in. long, 12 ft. 7 in. wide, and 13 ft. 6 in. 
high, what will be the cost of papering it with paper 4 ft. wide,.at 
6d. per yd.— allowing Id. per sq.yd. for labour, and deducting for a 
door 7 ft. 6 in. by 5 ft., and 2 windows 10 ft. 3 in. by 6 ft. 4 in. ? 

(18) . A father devised -^ of hjs estate to his elder son, and ^ of the 
remainder to the younger, and the surplus to the widow ; the shares 
of the two sons differed by £524 6s. 8d., what was the widow's share t 
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126 ARITHMETIC FOB BEGIKTTMS. 

(19). A grocer buys 567 cwt. of sugar at £1 19s. 10|d., per cwi, 
and mixes it with 1,161 cwt. at £2 2s. 6£d. ; at what price should he 
•ell the mixture to realise a profit of 12 per cent. ? 

(20). What is the difference between the present value of £750, 
flue 9 months hence, at 5 per cent, per annum, and that of £720, 
duo 2 months hence, at 8 per cent, per annum ? 

(21). What must be paid for 5 casks of sugar, the gross weight of 
each being 4 cwt. 19 lbs., the weight of the empty casks being 19*28 
lbs. each, the value of the sugar 4|d. per lb., and the charge for 
carriage being at the rate of £3 17s. 6d. for 8 casks of similar size ? 

{22k How many times does the clock strike in 4 years P 

C23). Iff of acwt. eost^of £100, what is the cost of fof lqr.f 

(24). Three farmers hold a form in common; one pays £97, an- 
other £79, and the third £100, as their shares of the rent $ a rata 
pf £34 is levied on the farm, what is each man's portion P 

(25). It costs a tradesman £5 5s. to insure his goods at 15s. per 
cent., for what sum is he insured ? 

(26). Express decimally the difference between 4*692307 and 5f . 

(27). In 9 days 25 men can unload a ship ; but at the end of 6 
days 6 of the men are removed, and replaced by 5 boys. In what 
time will the work be finished, supposing the work of a boy be com- 
puted at % of that of a man ? 

(28). If A can finish a work in 20 days, and B in 30 days, in what 
time will the work be finished by both together ? 

(29). Find the present value of a debt of £643 8 fl. 7 c. 5 m., due 
8 months hence, at six per cent, per annum. 

(30). A young man received £66$, which was f of \ of his elder 
brother's share, and 3| of that portion was 1± times the father's 
estate ; what was the father's estate ? 

(31). If at a certain bridge two-horse vehicles are charged 46% 
one-horse carriages, 2d., and passengers, £d. — and if in one day 
for every 5 two-norse carriages there were 9 with one horse, and ten 
foot passengers — how many of each passed over, supposing the 
fay's receipts amounted to £93 17s. 8d. ? 

(32). A ship worth £25,000, and insured for £16,250, is lost ; if 
& of the ship belonged to A, f to B, and the rest to C, what is Cb 
share of the loss ? 

* (33). Suppose English money were computed in francs or ten- 
penny pieces, how would the following sums be expressed ; £97 10s., 
£283 13s. 4d., £ll7s.9c(:? 

(M). If f of a yard cost &fa 9 what will ^ of an English ell cost P 

(35). How much tea at 6s. 6d. per pound should be given in 
exchange for 1 cwt. 2 qrs. of coffee, worth Is. 9d. per lb.? 

(36). What will it cost to purchase £723 in the 3 per Cents, at 
87$ per cent., commission being i per cent. ? 

(87). If a salesman disposes of woollen goods to the amount of 
£1,250, cotton goods to the amount of £587 10s., and miscellaneous 
artietes to the value of £1,123 15s., what will be his commission, ou. 
the whole at If per cent. P- 
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(38). What sum is that which, after being put to interest for 
4 years 3 months at 2$ per cent., amounts to £725 ? 

(39). An American dollar weighs 412*5 grains, of which -^ is 
alloy j suppose pure silver to be worth 5s. 1*375(1. per troy ounce, 
what should be the value of 75 dollars in English money P 

(40). A person insures his life for £4,500 at £3 7s. 9d. per cent** 
what is the annual premium which he pays P 

(41). If 7 needlewomen can finish a certain quantity of work in 
10f days of 9f hours each, how long would it take 3 to do twice the 
same work, reckoning 10 hours to the day P 

(42). An English sovereign is worth 25*22 French francs; ex- 
press £23 2s. 6d. in French money, and 1728*35 francs in English 
money P 

(43). What is the weight of a gallon of water, containing 277*274 
cubic inches, when a cubic foot of water weighs 1,000 oz. avoirdupois ? 

(44). If a boy can do as much in 8 days as a man can in 3 days, 
how longwill a' man be doing what a boy can in 2 days P 

!46). What is the difference between 4 square feet and 4feet square? 
46). If three persons own a ship, and the share of the first is | 
of the whole, that of the second fa and that of the third £535f, 
what is the worth of the ship P 

(47). Three men start walking round a field 21 miles in circum- 
ference, at the rates of 4J, 6, and 3 miles an hour respectively j in 
what time will they all arrive together at the starting place P 

(48). In a school open 11 times a week, 145 are present 8 times, 
152 twice, 160 four times, and 147 twice 5 what is the average at* 
tendance ? 

(49). Express the ratio between the sum and difference of \$ and f 
in its lowest integral terms. 

(60). A carpet manufacturer buys wool at 6}d. per lb. $ if 4f lbs. 
are required for 1 yard of carpet, and he has to pay for weaving and 
other materials 10fd. per yard, required the gain or loss by selling 
27 pieces, each containing 114} yds. at 3s. 3d. per yard P 

(51). If a leather merchant exchanges 17 English hides, each 
weighing 19 lbs. 8 os+, at 2s. l|d. per lb., for 13 foreign hides, each 
29 lbs* 4oi., at ls.7cL per lb., will he receive or pay money, and how 
much? 

How many square feet are there in a sheet of paper, 1} feet 
& of an inch long, and f of a foot and } of an inch wide? 

(63). If I buy goods for £960, and sell i of them so as to gain 
8 per cent., for how much must I sell the remainder so as to gain 
15 per cent, on the whole P 

(54). A man travels 640 miles in 12 days of 16 hours duration, 
in how many days of 12 hours duration will he travel 720 miles P 

(55). A, B, and C advance £7,140 for business in the proportions 
of 6, 6, and 4 respectively ; they gain £436 5s., what is the amount of 
gain in each case ? 

(56). If iron paling costs 3s. 7d. per vard, what will be the 
expense of enclosing a garden 123 yds. 2 ft. long by 123 feet broad P 
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128 ABITHMETIC FOB BEGINNERS. 

(57). Abankropt failed for £8,790; he paid three dividends, of 
2 florins 4 cents, of 1 florin 5 cents 6 mils, and of 2 florins 3 cents. 
9 mils respectively ; how mnch did his creditors lose in all? 

(58). A person invests £4,800 in the 4 per Cents, at 80, and at 
the end of er.ch half-year invests the dividend which he receives in 
the same stock, and at the same price; what will he receive as 
dividend at the end of the third half-year? 

(59). The United States dollar is reckoned in exchange as worth 
4s. 6d., and is divided into 100 parts called cents ; express £174 15a, 
in American money ; and 1,986 dollars 27 cents in English money. 

(60). A Prussian thaler is divided into 80 silver groschen, and is 
worth about 8s. English; express £278 15s. 6d. in thalers and 
groschen, and 8,896 th. 25 s*. g. in English money. 



ANSWEBS TO EXERCISES. 

I. (&)— - (1) Twenty-seven j fifteen ; three hundred and seventy 

(2) Three thousand one hundred and eighty-five ; fifty ; six hun- 
dred and seventeen. (3) Pour thousand and seventy-three ; two 
hundred and nineteen ; five hundred and four. (4) One thousand 
seven hundred and twenty-eight; three hundred and twelve; fiv* 
thousand one hundred and seventy-two. (5) Ten; thirty-nine; 
eight hundred and twentyone. (6) Seventy-one; four hundred 
and thirteen ; five hundred and eighty-six. (7) One hundred and 
eleven ; three thousand and twenty-seven ; five hundred and fifteen. 
(8) Three hundred and twenty; one thousand one hundred; two 
thousand one hundred and seventy-one. (9) One thousand and 
seventeen ; two thousand one hundred ; eleven thousand and one. 
(10) Six thousand and five ; one thousand three hundred and seven ; 
sixteen thousand. (11) Five thousand and twenty-eight; seven 
hundred and thirteen thousand nine hundred and one ; thirty-eight 
thousand seven hundred and five. (12) Five millions seven hun* 
hundred and three ; twenty millions nine hundred and thirty-eight 
thousand four hundred and fifteen. (13) Sixty-three millions two 
hundred and eight thousand seven hundred and fifty-three ; four 
thousand and ninety-eight millions three hundred and eighty-two 
thousand and seventy-five. (14) Twenty millions seven hundred 
and forty thousand and three; five hundred millions sixty-eight 
thousand three hundred and seventy. (15) Seven millions two 
hundred and nine thousand eight hundred and sixty-five; four 
hundred and ten millions three hundred and twenty thousand and 
■3venty-eight. 

II. (5)— (1) 213; 706; 92. (2) 180; 701; 1,119. 

(3) 3,400; 906; 508. (4) 7,014; 990; 6800. 
(5) 6,374; 2,511; 78,324. (6) 4,000,780; 5,000,007; 644,358; 
80,000,005. (7) 84,301; 933,000; 47,006,300. 
(8)920,608,000; 438,345; 11,011. (9)21,000,314; 79,201* 
60,004. (10) 87,003,020; 24,000,709; 80,006. 
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(40) 171 
(45) 1,9 
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III. (a)— (1) 21 ; 34. (2) 27 J £28; £45. (3) 45; 31. 

(4) 38; 30. (5) 33; 51; 83. (6) 45; 65. (7) 66. 
(8) 71; 152. (9) 84; 31; 64. (10) 51; 58; 64. 
(11) 7th, 14th, 21st, and 28th. 

(6)— (1) 2,057. (2) 22,491. (3) 68,364. (4) 90,176. 

(5) 253,926. (6) 60. (7) 1,639. (8) 51. (9) 117. 
(H)) 449. ' (11) 658,838. (12) 130,404. (13) 739,524. 
(14) 84,760. (15) 77,452. (16) 180,912. (17) 1,190,826. 
(18) 1890,720. (19) 1,861,195. (20) 704,984. (21) 404. 
(22) 7,206. (23) 385,309. (24) 7,651. (25) 97,208. 
(26) 9,326. (27) 14,515. (28) 18,421. (29) 24,595. 

42,615. (31) 1,296. (32) 90. (33) 654. (34) 955. 

2,641. (36) 65,025,813. (37) 958. (38) 325. (39) 902. 

179. (41) 1,121. (42) 61,675. (43) 1,237. (44) 155. 

1,901. (46) 62,956. (47) 100,590. (48) 6,762,320. 
(49) 39,249,605. (50) 1066; 1087; 1100; 1135; 1154; 1189; 
1199; 1216; 1272; 1307; 1327; 1377. (51) 3,460,293. 

IV. (a)— (1) 8; 8. (2) 31 ; 9. (3) 8; 14. (4) 13; 18. 

(5) 19. (6) 27. (7) 66; 65. (8) 57. (9) 24. (10) 82. 
(11) 9; 34; 25. (12) 23; 24; 72. (13) 49; 65; 6. 
(14) 21; 30. (15) 43; 82; 3. (16) 3; 16, 7; 2. 
(17) 19; 65; 28; 86. 

(ft)— (1) 91. (2) 189. (3) 666. (4) 2,872; 2,028. 

(6) 962,389. (6) 92,636. (7) 12,558. (8) 131,175. 



(9) 121,690. (10) 36,657. (11) 4,775. (12) 330,848. 

(13) 279,849. (14) 4,578. (15) 2,032. (16) 6,987; 

297,027; 428. (17)253,971; 376,774; 1,379. (18)2,602,542; 
270,164. (19) 484; 33. (20) 2,392; 129. (21) 5,569. 

'— * — — (23) 14,208. (24) 473. (26) 117. 

(27) 83. (28) 397,592. (29) 843,659. 

),702. (31) 4,077. (32) 209,340. (33) 31,957,000; 
26,296,000. (34)66. (35)688. (36)1,080. (37)1603; 
1,625. (38)171. (39)714. (40) 1080 ; 486. (41)186. 
(42) 11. (43) 501. (44) 11,638,175,158. (45) 61. 

(46) 5,695. (47) 48,625. 

V. («)— (1) 78; 120. (2) 96; 144. (3) 60; 240. 

(4) 126; 112; 153. (5) 72; 144. (6) 120; 224 (7)168; 
172; 520. (8)480. (9)324. (10)7,416. (11)3,888. 
(12) 405; 1,024. (13) 362,880. (14) 182. (15) 384. 
(16) 115; 153; 231. (17) 102; 264. (18) 174; 369; 4,336. 

(19) 420; 287; 630. (20) 2,096; 1,386; 3,487. 

(6)— (1) 1,171. (2) 720. (3) 2,189,538. (4) 22,918,482. 

(5) 8,651,490. (6) 2383446. (7) 1,250,790. (8) 2,246,909. 
(9) 129716a ao) 24*715,881. (11)406,144. (12)2,167,396. 
(18) 4,342,188. (14) 4,661,488. (15) 236,84a 
(16) 3,956,496. (17) 197,382. (18) 169,440. (19) 410,520. 

(20) 24,660. (21) 16,236. (22) 27,432. (28) 3,096. 
(24) 17,100. (25) 25,184. (26) 12,330; 1,652. (27) 882. 
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I) 424. (29) 608. (80) 489. (81) 85,582. (32) 2,016. 
\) £9,264. (34) 543. 

• VI. («)— (1) 143. (2) 336 j 432. (8) 1,200. (4) 325$ 
1>008. (5) 255 j 644. . (6) 940; 1,220; 1,780. (7) 840 $ 
3,440. (8) 588. (9) 9,000. (10) 1,750; 408. (11) 30$ 
252; 672. (12) 816; 24,000; 810. 

. (6)— (1) 53,334. (2) 1,375,974. (3) 2,365,588. 

(4) 76,123,472. (5) 30,681,698. (6) 15,332,328. 

m 12,842,424* (8) 761,150,070. (9) 25,721,332. 

(10) 128,797,614. (11) 11,463,764. (12) 69,217,285. 

(13) 38,277. (14) 564. (15) 851,620; 2,464*484. (16) 172. 
(17) 1,601,613. (18) 20,655. (19) 504. (20) 7,579. 

(21) 973,930. (22) 46,584,180. (23) 146,052,688. 

(24) 169,559,520. (25) 1,703,520. (26) 51,300. 

(27) 1,511,100. (28) 670,032. (29) 4,948,208. (30) 436,414. 
(31) 80,042. (32) 144,025,596. (33) 137,922,520. 

(34) 110,103,616. (35) 5,562,981. (36) 697,618,368, 

(37) .99,991, (38) 20. (39) 8,160. (40) £387,731. 

(41) 8,496. (42) 504. (43) 1,227. (44) 92,928. 

(45) 87,808. (46) 2,686. (47) 2,943. (48) 6,375. 

(49) 18,870. (50) 668,224. (51) 24,840. (52) 230,480. 
VIL («)-(l) 6. (2) 12.' (3) 8^. (4) 17. (5) 7* $ 6*. 
(6) 1. (7) 8. (8) 20j £4; 30; 10. (9) 35; 21; 15. 

(10) 60, (11) 81 j 54 j 40J. (12) 5 ; 9 ; 9. (13) 91 ; 53; 96, 
(H) 103 ; 32 ; 35. (15) 80; 24; 26. (16)4. 



ft)— (1) 142*. (2) £3. (3) 7,988. (4) 4,578f. 

.. _ _ ._ _ _ -_ (»)2 ""- 

(18) 113. " (19) 168. ' (20) 3,168. ' (21) 327. (22) 2,288. 



6) 26,358f. (6) 2,227f (7) 6,464. (8) 6,666f. (9) 24,136*. 
10) 158,813}. (11) 4,677f (12) 314,098f (13) 5,980f. 
(14) 7219*. (15) 27,106f . (16) 24. (17) 8,056. 



2,766$. (24) £387. (25) 77f (26) 23f. (27) 1,462. 
447ty (29) 388. (30) 142J. (31) 619,48L 

VIII. (a)-^ (1) 2; 6. (2) 4. (3) 25. (4) 6. 
'£) 15; 12; 16; 80; 78. (6) 12. (7) 20. (8) 9,800. 
(9) 17. (10) 31. (11) 20; 40. (12) 50; 40. 
(13) 135; 620. (14) 6. tt5) 90. (16) 24; 18; 9$ 6. 
(17) 200000. 

N W-(i) 38m. (2) 16J|f (3) l,739f«t; 12,212«. 

(4) 132H. (5) 398/frton 8 . (6) 28. (7) £358. (8) 2tflV* 
(9) 126. (10) 15,138*$. (11) 220,365$$. (12) 240,536|f. 
(13) 95,967*$. (H) 2A36AV, 2,084***; 28,662^,. 

(15) 1,221**; 812H|. (16) 11,855^; 4,566/ft. 

(17) 16,148***; 16,559^. (18) 2,800*$*; 40,734^ 

(19) 15**; 29r^. (20) 403**; 596^- (21) 768, 

(22) 272. (23) 169| J- (*4) 37. 

IX. (a)— (1) 27. (2) 6; 3. (3) 18; 30; 41, 
(4) 30; 45; 10; 6; 5. (5) 22}; 45; 72. (6) 12; 35, 
(7) 12$ 54. ($ 36; 27. (9) 6. (10) 28; 36, 
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<b)~ (1) lOtf. (2) 21,663|l 21,493** (3) 29,594}; 

40,205. (4) 14,3504 1 l,126f (5) 961,171*; 371,608*. 

*~ 102; 6,560. 777,791. (7) 440 yds. (8) 30,0001 



15 days. (10)226,409,304,186. (11) 11«. (12) 9 T y*; 247 t$| 
t ) 2,374}f (14) 286 ; 9|ft yrs. (15) 120 ; 191 ; 38J. 

16) 6^. (17) A, 475 ; B, 210; C, 315. (18) 763. 



(19) 240; 140; 100. (20) 85^^. (21) 957,561*; 

(22) 8>460. (23) 8H- 

X. (a)— (1) 19; 26; 41. (2) 21; 51 J 68; 148; 90. 

(3) 40. (4) 44; 57. (5) 40; 36; 90. (6) 90; 144. 

(7) 10,800; 4,500. (8) 960; 480; 80; 60. (9) 200. 

(10) 11; 82; 120. (11) 135; 252; 202; 308. (12) 164; 
66; 177; 206. (13) 130; 173; 87; 151. (14) 14: 44; 88. 
(15) 24; 52; 192; 70. (16) 120; 330: 1,440; 947. 

(*)— (1) 16,743; 43,522; 28,495; 102,460. (2) 12,000; 

8,000; 28,408. (3) 7,164; 51,267; 11,826. (4) 1,120s., 3,360 
fourpences, l3,440d. (5) 13,920; 8,928. (6) 3,890 ; 6,480. 

(7) 35,520 ; 3,000 ; 2,280. (8) 8,049 ; 70,634. (9) 1,104,444 ; 
708. (10) 200,640; 7,260. (11) 4,856*; 6,836; 44,220. 

(12) 11,200; 17,472; 1,698. (13) 129,024; 3,109; 108,416. 
(14) 109,440; 2,472; 8,286. (15) 862; 12,960; 32,241. 
(16)1,613. (17) 27,104; 529. (18)23,255. (19)4,000; 
65,340; 22. (20) 224; 544; 660. (21) 279; 1,608. 
(22) 2>880; 6,478; 68,580. (23) 8,646; 1,219. 

XL («)— (1) 2*d., 3id., 6*d. (2) 6f d., 8}d., If. 8fd. 

(3) 4R, 6*d. (4) Is. 3}d. ; Is. lOd. ; £1 5s. (5) 3s. 4d. ; 4f. 5d.; 
6s.4d. (6)2s.2d.;3s.4d.;7s.l0d. (7) 4s. 8d. ; 3s. 9d. (8)£119s, 
£2 18a.; £10 9s. (9) £2 14s. (10) £34s.;£88s.; £8 2s. 

(11) 9s. 7d. ; 2s. 5id. ; £3 10s. (12) 6s. 8d. ; 17s. 6d. 

(13) 25s. ; £8 12s. 6d. (14) 6 lbs. 4 02. ; 1 cwt. qr. 20 lbs* 

!15) 2 hr. 5 min. ; 3 wks* 2 days ; 2 days, 5 hrs. ; 8 yrs. 11 m. 
16) lyd.0ft.3in.; 28yds.; 2m. 1 fur.; lyd. 4 in.; 9yds. 2ft. 
(6)— (1) £58 16s. ; £87 8s. 2d. (2) 10s. 6d. ; £13 10s. 8cL 

£112 9s. 2*d. (3) £775 19s. 6d. ; £254 16s. ; £86 Is. 6*d. 

(4) £1504s.6d.; £6 7s. ; £426 15s. 9*d. (5) £90 6s. 7<L 
£413 14s. ; £2,708. (6) £1,207 5s. 4d. ; £1,030 14s. (7) £2 10s. > 
£78 2s. 6d. ; £259 2s. 6d. (8) 6 + 7s. 2d. ; 26 + £3 8s. 9d.| 
4 + £1 14s. Id. (9) £187 6 fl. 6 0. 3 m.; £127 9 fl. 6 c; 
£1760. (10) 72fl.8o.6m.;2l7fl.8c. (11) 18 m. 2 f. 28 p. 4 yds.; 
271 m. 3 f. 32 p. 3 yds. lft. lOin. (12) 44f.; 106f.28p.4yds.; 
281 f. 10 p. 3yds. (13) 781a.lr.; 18,246a.; 67 a. lr. 36 p. 6 yds. 

(14) 1 r. 23 p. 23* yds. ft. 16 in. ; 17 r. 1 p. 25f yds. 



(14) 1 r. 

(15) 668 < 

(16) 6171 



J cwt. 0qr.41b.; 35 cwt. 1 qr. 24 lbs.; 6 cwt. 3qr. 25 lbs. 4 01. 

517 tons 19 cwt. 1 qr. 10 lbs. Ho*. ; 9 tons 16 cwt. Oqr. 7 lbs.; 

6,250 tons. (17) 19 st. 10 lbs. ; 1,427 st. 7 lbs. 8 oz. ; 1,790 st. 8 lbs. 

(18) 1 lb. 11 os. 9 dwts. 7 grs. ; 2 lbs. 1 02. 18 dwts.; 17 lbs. 3 os. 

(19) 109 cub. yds. 24 cub. ft. ; 42 cub. ft. 287 cub. in. (20) 
$9 wks. 1 d. 10 hrs. 40m.; 13,113d. 16 hrs. (21) Dec 5,1781b 
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XII. (a)-(l)2s.6id. (2)16s.9d. (3)5s.8d. (4) 13 wlw. 
(5) 63. lOd. ; Is. 6 id. (6) 3 yds. 1 ft. 5 in. (7) 3s. 7*d. 
(8) £1 14s. 9d. (9) 6s. 7d. (10) Is. 3Jd. ; 18s. lid. 
(11) £2 5s. lOJd.; 2s. 5d.; 19s. 9*d. (12) £6 Os. 2d.; 
£19 15s. 8d.; £4 10s. 9d. 

(5)— (1) £37 13s. 8id. (2) 175 17s. 5*d. (3) £164 19s. 5*d. 

* v £192 14s. Ofd. (5) £67 5s. 6U (6) £56 12s. 7d. 

£2 18s. 3d. (8) £6 16s. 3d. (9) £42 16s. 8*d. 

(10) £8 4s. Hid. (11) £8 10s. 9|d. (12) £86 Is. 8fd. 
(13) £184 8s. Hid. (14) £3,799 5s. If d (15) £1,370 16s. lOd. 
(16) £156 3s. 2*d. (17) £168 15s. lid. (18) £9,586 16s. 2d. 
(19) £19 7fl.5c.3m. (20) £37 lfl.lc.8m. (21) 
£76fl.3o.6m. (22) £20 6fl.2c. 2m. (23) £16 5 fl, 3 a 1 uk 
(24) £29 6s. lid. (25) 10 tons 14 cwt. 3 qrs. 20 lbs. (26) 
5 tons 14 cwt. 1 qr. 4 lbs. 8 oz. (27) 9 cwt. qr. 20 lbs. 9 os. 
(28) 3 lbs. 5 oz. 9 dwts. 6 grs. (29) 1 lb. 4 oz. 19 dwts. I gc 
(30) 9 m. 3 f. 12 p. 4* yds. 2 ft. (31) 15 L 3 f. 27 p. 3| ydz. 
(32) 94 yds. 2 ft. 8 in. 2 b. o. (33) 35 a. 3 r. 19 p. (34) 
46 a. 3 r. 4 p. (35) £83 3s. 8d. (36) 160 yds. 1 ft. 11 ins. 
(37) £4 2s. Id. (38) £20 7s. 2d. (39) 176 sq. yds. 8 sq. ft. 72 sq. in. 
(40) 4 yds. 2 qrs. 2 nls. (41) £290 9s. 4*d. (42) £295 12s. 6d. 
(43) 215 a. 1 r. 7 p. (44) 128 d. 17 h. 55 m. (45) 2,448 pints. 

XIII. (a)— (1) Is. 6d. (2) id. (3) 5s. Id. (4) 8id^ 
4id., 9id., lid., 3*d., 2id., 5*d. (5) Is. lid., 7id., Is. 4i<L, 
3f d., 2d., 5id. (6) Is. 10id., 9id., 4Jd., 6|d., 8id., 2s. 4fd., 
Is. 10id., Is. 2id. (7) 3id f , 3d. 8Jd., 2s. 5id. 4s. Ofd., 4s. 3*d., 
Is. 4id., 9fd. (8) 2s. 8Jd., Is. 5*d., 7s. lOf d., 9s. Oid., 6s. 4fd., 
8s. 4id., 6s. 6id. (9) 5s. 3d., 12s. 6d., 16s. 4d., 17s. 4fd., Is. 2id^ 
16s. 4|d. (10) 15s. 8*d., 17s. 4id., ls.5id., 3s. 9d., 8s. 5d^ 17s.7*d. 

(11) 54 inches. (12) 18 days. (13) 7id., Is. 5fd. 

-4.) is.r — — 



(14) Is. 5*d., Is. 10id. 

(6)— (1) £1 13s. 2d. (2) £1 18s. 5id. (3) £310 5s. 4|d. 

k £514 7s. 2Jd. (5) £6,191 6s. 8icL (6) £4,078 5s. 7$d. 

£642 4s. lid. (8) £3,063 10s. lOd. (9) £183 14s. 9d. s 

£235 7s. lOd. (10) £68 10s. 9d. ; £2,805 17s. 4d. 

(11) £5,523 16s. 7d. ; £2,078 7s. 8id. (12) £1,417 2s. 8d. 

(13) £2 6s. (14) £1 12s. lOd. (15) £4 13s. 9d. 



(V 
£2t 

(11) £5,523 16s. 7d. ; £2,078 7s. 8id. (12) £1,417 2s. 8d. 

(13) £2 6s. (14) £1 12s. lOd. (15) £4 13s. 9d. 

(16) £6 1 fl. 4 c. 4 m. ; £8 2 fl. 5 c. 4 m. (17) £11 1 fl. 4 c. 5 nu 
£13 f. 6 c. 9 m. (18) 5 fl. 8 c. 3 m. (19) 10,591 farthings. 
^ £1,008 6s. 8d. (21) 5 lbs. 3 oz. 16 dwts. 6 grs. 

2 lbs. 10 oz. 17 dwts. 6 grs. (23) 9 dwts., 18 grs. ; 

1 oz. 19 dwts. 12 grs. (24) 3 tons 1 cwt. 2 qrs. 10 lb. ; 2 cwt. qr. 1 lb. 
(25) 4 cwt. 1 qr. 11 lbs. ; 8 cwt. 8 lbs. (26) 9 lbs., 9 oz. 5 

30 lbs. 14 oz. 8 drs. (27) 4 m. 3 fur. 23 p. ; 1 m. 6 fur. 12 p. ; 

21 m. 6 fur. 34 p. (28) 82 m. 1,477 yds. ; 8 m. 5 fur. 34 p. 5 yds. j 
9 f. 7 p. 2 yds. (29) 14 cwt. 2 qrs. 11 lb. (30) lton 2 cwt. 2qrs. 81b. 
(31) 6 tons 13 cwt. 18 lbs. (32) 83 m. 7 fur. (33) 33 a. 2 r. 8 p. 
(34) 6 a. 1 r. 18 p. (35) 129,024 in. (36) 34 qrs. 3 b. 2 pks. 1 gs\ 
(87) 2 gals. 1 pt. ; 2 gab. 3 qts. 1 pt. (38) 6 qrs. 51 gals. | 
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15 qrs. 3 gls. 1 qfc. 5 5 combs 1 gal. (39) Is. Oid. (40) 38 d. 7hrs. 25 m. 

(41) 916 lbs. 8 oz. j 937 lbs. 8 oz. (42) 5 m. 1,100 yds. 

(43) £1 9s. Hid. 

XIV. (a)— (1) Is. lid. ; 2s. 7*d. (2) 9s. ; 19s. 3d. ; 9s. 2d., 
£1 2s. 6d. (3) 13s. lid. (4) 8s. 8d. (5) Is. 4}d. ; 2s. 9 id. , 
5s. 7id. ; 4s. (6) £2 2s. ; £1 7s. 6d. ; £1 9s. 2d. ; £2 4s. 
(7) Is. 6fd. j 3s. 6Jd. ; 6s. 3id. (8) 6e. 6d. ; 12s. 9d. ; 16s. 8d. 

(9) 17s. 4d. (10) 2s. ; 4s. 6d.; 7s. 3d.; 6s. 9d. (11) 8s. 5 
1 6s. ; £1 18s. ; £4 7s. ; £3 18s. ; 3s. 9d. (12) £1 10s. ; £3 6s. 8d.; 
£7 ; £2 10s. ; £5. (13) 12s. 6d. ; 2s. 4d. 5 7s. 6d. (14) 3s. lid. ; 5s. 5d. 
(15) 5s. 4d. ; 9s. 6d. (16) £1 3s. 9d. 5 £3 6s. (17) 13s. 8id. 5 
13s. 8id. 

(&)— (1) £46 10s. (2) £7 8s. 6d. (3) £139 16s. 8d. 

(4) £131 17s. lOd. (5) £1,360 8s. 8fd. (6) £628 Os. 6*d. 

(7) £96 17s. lid. (8) £1,016 Is. 10*d. (9) £372,210 Os. lid. 

(10) £3,945,536 lis. 6d. (11) 8,458 19s. 8id. (12) £111,940; 
£18,241 16s. 6d.; £235,061 8s. (13) 92,338 Os. 5cL; 
£60,376 14s. 2d. (14) £407,325 19s. 6d. ; £802,731 7s. 3 Id. 

(15) £285,915 ; £607,365 2s. 6d. ; £171,399 14s. 4d. (16) 
£1,132,057 4s. lOd. j £74,007 10s. 7*d. ; £166 14s. 6d. (17) 
£159,430 8s. 6d. ; £13,991 12s. 6d. ; £13,207 2s. 8d. (18) 
£1659fl.7c.lm.;£l,3602fl.8c.2m. (19) £3,284 6 fl. 5 c. 8 m. 
£1,653 8c. 7m.; £319fl.2c. (20) £273 2 fl. 4m.; £611 8c. 8m. 
(21) £826 3 fl. ; £128,060: (22) £67 16s. (23) £11 15s.; 
£14 3s. 6cL (24) £10 2s. 6d. L £7 14s. 8d. (25) 6s. 8d. ; 
5s. 9d. ; 16s. 2*d. (26) £17 10id. (27) £7 17s. 3d. 
(28) £2 10s. 5|d. (29) 46 lbs. 6 oz. 15 dwts. 6 grs.; 

16 lbs. 11 oz. 3 dwts. (30) 17 lb. 5 oz. 17 dwts. 9 grs. ; 
576 lbs. 9 oz. 1 dwt. 16 grs. (31) 5 oz. 9 dwts. 16 grs. ; 
1 lb. 1 oz. 9 dwts. 5 grs. (32) 1 t. 1 cwt. 23 lb. j 2 1. 4 cwt. 1 qr. 23 lbs. 

(33) 4 tons 17 cwt. 3 qrs. 14 lb. ; 186 tons 2 cwt. 1 qr. 18 lbs. 

(34) 346 lbs. 10 oz. ; 46 lbs. 3 oz. 2 drs. (36) 17,867,520,000. 
(36) 94 m. 2 fur. (37) 4 fur. 24 p. 6 yds. (38) 4,239 m. 6 
fur. 14 p. 2} yds. (39) 132 m. 7 fur. 14 p. ; 525 m. 5 fur. 21 
p. i yd. (40) £145 12s. (41) 634 tons 15 cwt. 2 qrs. 4 lbs. 5 oz. 

(42) 43 yds. 2 qrs. 3 nls. (43) 4 tons 18 cwt. 15 lbs. 12 oz. 

(44) 145 qps. 1 pk. ; 1,831 qrs. 6 bush. 1 pk. ; 66 qrs. 3 bush. 1 pk. 
(46) 1,336 m. 2 fur. 36 p. 2 yds. 

XV. (a)-(l) lid.; lid. 5 id. (2) Ud.; 4*d. , *L 
(3) lOd. ; 6d. ; 5d. ; 7id. ; 2*d. ; 3f d. (4) 6d. ; 4d. ; 8d. ; 
2d.; 3d., lid. (5) 6d.; Is. 3d. ; 10d.; 3d.; 5d. 
(6) 5s., 3s. 4d.; 10d.; Is. 8d. ; 2s. 6d. (7)6s.8d.; 6s.; 
4s.; 8s. 4d. (8)2s.6d.j 2s.; Is. 8d. ; Is. 4d. ; Is. 3d. 
(9) Is.; lOd.; 6d.; 7id. ; 6d. (10) 8d. ; 2s. 6d. 

(11) 9d. (12) 2s. 2d. (13)8. (14)48. (15) 8d.; 3s. 6d. 

(16) Is. 6d. ; lid. (17) 4d. ; 2s. 3d. , 4s. 7id. 
(18) Is. 6id. ; 10s. lOd. ; £1 13s. 4d. (19) 8*d.; Is.-, 
7cU + f 5 4s. 6cL (20) Is. Hid.; 4b. 3}d. ; 2s. 
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(ft)— (1) £25. (2) £1 3f. 6d. (3) 7* lid. t 15* 514. 

(4) £55 6f. 7fcLj £14 Os. 10}d. (5) £60 14t. 5}d. 

£58 16s. 5i*d. ; £45 19s. 4}d. (6) £24 4s. 4||d ; £4 6«. lOftd.-, 
£18 Is. 6f|d. (7) £37 5s. 2&<L ; £6 17s. 10}}d. 

£140 7s. 7?}d. (8) £45 17s. 2Hd. ; £6 14s. 9J&4. ; 

£810s.O^Vd. (9) £12 18s.2ffd.; £350 19s. 2fd. $ £64s.9Ad. 
(10) £16 17s. 2ffd. j £70 17s. 4d. ; £142 3s. llfd. (11) 

£4 18s 4Hid. $ £17 8s. 7}}d. (12) £135 7s. 7}}d. ; £46 2s. 5}d. 
{13) 251 10s. 4&d. ; £2 19s. O^ftd. ; £3 12s. 2*d. ; £83 19s. 2 }d. 
<14)£46fl.2c.6m.; £34fl.lo.9m. (15) £1 2 fl. 8 c. 0^ m. ; 
8 fl. 3 o. 4} m. (16) £1 3 fl. 9 c. 6} m. ; £13fl, 5c,9m.; 

£1 4 fl. c. y ¥ V«. (!7) £1 1 fl. 6 c. 7 T % m. ; £1 6 fl. 5 o. 

(18) frft: m. ; 5 fl. 6 o. 2f m. ; 3 fl. lc. 3^ m. (19) £1 2s. lid. 
<20) £2 3s. 7d. (21) 267,517. (22) 12 yrs. (23) 561}. 
(24) 540. (25) 2 ft. Of in. ; 3 yds. ft. 11} in. (26) 

15 p. 4yds.lft.il in.; 1 m. 4 f. 182 yds. ft. 8 in. (27) 6 fur.; 
6 for. 168 yds. 8^ in. (28) 2 fur. 30 p. 8 p. 3 yds. 6} in. j 
21 yds. 2 ft. 2}} in. (29) 23,760. (30) 12,960 steps. 

(31) 1 ft. 2 in. (32) 3 r. 27f p. j 2 a. 5} p. ; Is. 5f p. 

(83) 1 a. 17*} p.; 8 a. 2 r. 28^ p. ; 1 a. 1 r. 29* p. (34) 

lr.28}p. (35) 8 a. 2 r. 34} p. (36) 14 a. 1 r. 10} p. 

El oz. 16 dwts. 0} grs. ; 7 dwts. 14} era. ; 6 dwts. 8 grs. 
7 ok. 13 dwts. 20& grs. ? 6 oz. 14 dwts. 13} grs. ; 1 oz. 8 
. 15 grs. (39) 15,621 T V (40) 2 oz. 3 dwts. 8 grs. 

(41) 10 owt. 8 qrs. 9 lbs. 5} oz. ; 1 cwt. 3 qrs. 3 lbs. 8 oz. j 
14 lb. 1 oz. 9} drs. (42) 1 lb. 6 oz. 5A drs. ; 8 lbs. 8 oz. 7 drs. ; 
1 owt. 15f f«Jb. (43) 46}?. (44) 4 lbs. 8 oz. ; 1} pts. 

(45) 3 bush. 2 pics. ; 1 qr. 1 cmb. 2 pks. 1*} gals. ; 3 qrs. 3} pks. 

(46) 12 gals. 3 qts. 0}} pts. ; 4 gals. 1} pts. j 1 gal 1 qt. 1-^ pts. 

(47) 9^%drs. (48) 3 a. 3 r. 11 p. 09) 8 m. 14 sec. 
(50) 20}}f see. (51) 112}. (52) 237}}}. 

XVI. (1) £1 14s. 5d. (2) £37 16s. 6d (8) £46 19s. 4d. 

(4) £62 5s. Od. (5) £30 9s. 6d. (6) £71 18s. lOdL 
7) £2 14s. 10}d. (8) £27 12s. 8}d. (9) £6 4s. 3d. 
".0) ^12 14s. 6d. (11) £90 12s. 8cL (12) £3 18s. 8d. 
13) £9 8s. 8d. (14) £262 15s. (15) £26 14s. 10}d. 

mi. (a)-(l) 2s. 7}d. (2) 9s. 6d t 6s. (3) 16s. 8<L 

£1 7s. Id. ; £3 2s. 6d. (4) £1 6s. 0}d. ; 18s. 9d. ; £1 16s. 5}d. 

(5) £3 7s.6d.. ; £4 8s.8d.; £4 10s. 7}d. (6) £1 17s. 4d. ; 
£2 16s. ; £3 10s. ; £2 9s. (7) £1 lis. 6d. £7 Os. 7}d. ; 
£1412s.6d. (8).£3 0s.l0d.s £6 16s. 10}d.j £10 12s. lid. 
#) £3 Os. Od. ; £11 18s. 6d. ; £5 17s. (10). £1 10s. 4d | 
13s. 44; £3 9s.8d, (11) „f 130 13s. 4d. j £84; £653 6s.8d. 
(12) £28?.; £318s.; £5 17s. ; £1 7s. 

(ft)— (1) £60 8s. 9d. (2) £284 8s. lid. * £3,967 9s. 4d}> } 

£1,189 14*. 4d. . (3) £248 16s. 10}d. * £87 10s. 1\A.% 

£178 12s. l}d. (4) £1,395 18s. ; £2,052 9s. 7R ; £1,248 5s. Id. 
(5) £35,607 16s. 9d.j £8,170 10s. 6d.| £4,567 10s. Od. 
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(6) £7,883 7s. 8*d. ; £11,196 18s. Od. ; £1,479 188. 3d. 

(7) «f531 12s.9$d.j £14,306 4m. 10d.; £3,614 10s. Od, 

(8) of3,790 4s. 2d. ; £641 12s. 10*d. ; £11,619 7s. 6cL 

(9) £3,598 13s. 6£d. ; £12,316 19s. 9d. ; £47,209 18s. Oo. 

(10) £4,208 8s. lid. ; £4,393 10s. 6d. ; £2,722 10s. Od. 

(11) £2,314* 10s. 9d. ; £7,940 13s. 8d. ; £63,466 4s. Od. 

(12) £515,220 8s. 9d. ; £74,054 4s. Od. (13) £13,498 8s. 6d, ; 
£10,110 16a. i £18,014 8s. (14) £3,148,110 17s. 6d. j 
£56,868 7s. Od. (15) £8,522 2 fl. 5 c. ; £4,053 7 fl. 8 c. 4 m. ; 
£6,456 6 fl. 3 o. 2 m. (16) £91,672. (17) £133 6 fl. 3 o. 2 m. 
(18) £275 14s. 9*d. (19) £85,137 7s. 4*d. (20) 
£670,179 10s. 9id. (21) .£541,931 18s. 6d. 

XVTII. («)— (1) 13s. 4d. (2) 6*d. (3) lis. 3d. ; £1 4s. 6d. ; 
£1 4s. 6d. (4) 5s. lid. ; 2s. 9d. (5) £1 5s. 6d. 

(6) £1 5s. 8d. ; 6s. 8dl (7) £1 16s. 8d. ; £5 17s. 6d. 

(8) £4 14e. 6d. } £8 8s. Od. (9) £3 Os. Od. ; £5 Is. 3d. 
(10) £290. (11) £216; £115. (12) £16 13s. 4d. j 
£425; £133 6s.8d. 

(5)— (1) £60 lis. Od. (2) £168 lis. U|d. ; £316 17s. 6d. 

(3) £94 15s. 6d. ; £10 10s. (4) £20 8s. 4d. ; £34 2s. 6d. 
(5) £642 8s. 4*d. ; £529 15s. 10*d. (6) £194 19s. 7*d. 

(7) £213,543 6s. lOd. (8) £34 l7s. lid. ; £57 Os. 7£d. 

(9) £85 lis. 6*d. ^(10) £13 14s. 4*d. . (11) £81 2s. 4fd. 
(12) £888 8s. 8id. (13) £17 17s. 6d. ; £1,328 13s. 7icU 
(14) £161 10s. (15) £82 9s. 4Jd. 

XIX. (a)— (1) 6 fl. 1 c. 6 m. £1 3 fl. 4 c 1 m. ; £2 2 c. 9 m. 
(2) £7 7 fl. 7 c. 6 m. j £19fl2a; £1 1 fl. 6 c. 6 m. 

(8)£6 1fl.4m.; £24fl.8c.3m.| £18fl.6a2m. 

(4) £4 6 fl. 8 c. 7 m. ; £1 3 fl. 1 c. 2 m. ; £2 2 fl. 8 c. 5 m« 

(5) £3 1 fl. 8 m. ; £5 8 c. ; £9 3 fl. 2 c 6 m. 

(6) £1 3 fl. 7 o. 6 m. j £3 9 fl. 1 c. 7 m. $ £2 3 fl. 6 c. 8 m. 

(7) £1 4 c. 1 m. j £7 8 o. 7 m. ; £8 1 fl. 2 o. (8) £2 1 fl. 6 
c. 7 m. ; £1 9 fl. 7 c. 8 m. ; £2 3 fl. 6 c. 7 m. (9) 1 o. 7 m. j 
7 o. 5 m. ; 1 fl.2 a 5 m. ; 5 fl. 2 c. 5 in. (10) £1 6s. Hid. ; 
£8 2s. 9d. ; £9 4s. 2d. (11) 13s. ; £1 4s. 10±d. ; £8 4*. 2|d. 

12) £10 18s. 8id.; £6 9s. Ofd.; £5 6s. ll*cU 

13) £1 17s. lOid.; £2 8s. 8*d.; £7 4s. 9|d. (14) £61 4s. 2d. ; 
!9 2s.9id.; £12 6s. lid. (15) £17 6s. ll}d. , £2 8s. 4*d. | 

£1 6b. Hid. (16) £8 ; £1 2s. 2}d. ; £5 6s. 10*d. 

(17) £1 16s. ; 14s. 5d. ; Is. 3*d. ; 5|d. 

(b)-(l) £868c.6m. ;£1844fl.4c.6m.;£3,7992fl.5c.6m. 
£l,3708fl.4c| £156 1 fl. 5o. 9m. (2) £6,191 3 fl. 3 c 5 m. 

£4,078 2 fl. 8 c. 2 m.; £642 2fl.4c.5m.; £3,063 5 fl. 4 c. 2 m. j 
£183 7 fl. 3 c. 7 m. ; £235 3fl.9c.lm.) £68 5 fl. 8 c. 8 m.; 
£2,806 8 fl. 6 c. 7 m. ; £5,528 8 fl. 3c* ; £2,073 8 fl. 8 c. 6 m. ; 

£1,417 lfl.Sc.4m. (8) £7 4 fl. 2 o. 6 m.; £111,940} 

£18,241 8 fl. 1 c. 8m.; £235,061 4fl. ; £11 7 fl. 6 c; £14 lfl.7c.5m. 
(4) 3fl.9c.6m.j7fl.7c.3m.} £55 3 fl. 3 c. 2 m.; £144c3m.| 
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£60 7 fl. 2 c. 3 m.; £58 8 fl. 2 c. 2m. ; £45 9fl.6c.7m.; 
£24 2fl.lc.9m.;£43fl.4c.5m.;£187c.8m.; £37 2 fl. 5c. 8m.; 
£6 8 fl, 9 c. 4 m. ; £140 8 fl. 8 c. 2 m. ; £45 8 fl. 5 c. 9 m. j 
£67fl.4c; £85fl.3m.; £12 9 fl. la; £350 9fl. 5c. 8m.; 

£62fl.3c.8m.;£158fl.6c.;£708fl.6c.6m.; £142 1 fl. 9 c. 7 m.; 
£4 9 fl. 2 a; . £17 1 fl. 8 c. 2 m.; £135 3fl.8c.im,; 
£46 1 fl. 2 c. 2 m. (5) £13 3 fl. 8 c. (6) £80 1 fl. 8 c. 4 m. 

(7) £590 8 fl. 1 c. 2 m. (8) £13 8fl. 6c. 7m. ; £23 8 fl. 1 c. 2 m. 
(10} 35,256 farthings ; 36,726 mils. (11) 238 m. (12) £7054. 



2 c. 6 m. (14) £60,083 3 fl. 3 c. 3 m. ; £300,416 6 fl. 6 c. 6 m, 

XX. (1) 27 ft. 11 in. 9". (2) (a) 36 ft. in. 6"; 

(b) 389 ft. 6 in. 10" 8'". (3) (a) 39 ft. 4 in. 10'' 2'"; (b) 206 ft. 
8 in. 10" 6"'. (4) 110ft. in. T 4"' 4"". (5) 237 ft. 3 in. 7"6'". 
(6) 42 yds. 4 ft. 5 in. 8*. (7) 3 r. 23 yds. 5ft. (8) 35 \U squares. 
(9) 504 ft. 2 in. (10) 475 ft. 3 in. 7". (11) 44 ft, 8 in. 8". 



(12) 23 a. 2 r. 34 p. 17 yds. (13) 261$. (14) (a) 324 ; (b) 8 
;15) 25f (16) 22f . (17) 9 a. 2 r. 81£ P- (18) (a) 2\ ; (b) 1*. 
19) 1,177 J ft. (20) £12 2s. (21) 10 a. 1 r. 33 p. 12 yds. 5 J ft* 
22) 371,200 a, (23) 600 ft. (24) 23 ft. 9 in. (25) 12 ft. 6 in. 
[26) 1 r. 4p. 13yds. 4ft. (27) 27ft. (28) 35 yds. lft. 3in. 
[29) 54 yds. 1 ft. 9| in. (30) 5| ft. 

XXI. (a)— (1) 105. (2) 37. (3) K). (4) 6. (5) 19. 

-)2. (8) — - - "~ ' — 
(12) 8s. lid. 

15) 80. (16) 133*. (17) 124. (18) 112. (19) lis. 8d. 



(6) 68. (7) 2. (8) 252. (9) 8*. (10) Is. 7*d, 

(11) Sid. (12) 8s. lid. (13) 18s. 3*d. (14) 16s. 6d. 



I sq. ft. (21) £3. (22) £22. (23) 240. (24) £1. 
(25) ll*f weeks. (26) 8 days. (27) 400. (28) 73. 

(29) £1 2s. 8£d. (30) 272. (31) 490. (32) £2 9s. 5d. 

(33) £2 5s. lid. 

(*)— (1) £12 13s. 7d. (2) £385 5s. (3) Friday. 

(4) 21 of each. (5) 18 a. 2 ch. (6) £3 8s. 4d. (7) £17 17s. 6d. 
(8) 68,040. (9) £6,781 13s. 4d. (10) 522. (11) £3 lls.4Jd. 
(12) 137 2s. gain. (13) 2 w. 2 d. 10 h. 20 m. (14) £14 3s. 6 Jd. 
(15) 12s. lOd. (16) 15s. (17) (a) 6 h. 36 m. ; (b) 137,280 ft. 
(18) 4S 7 5$f\ (19) 2 a. r. 5 p. 3 y.-4 ft. (20) £2 lis. 

(21) £165,914 12s. 3d. (22) £1,344,262 10s. (23) 44cL 

(24) 5,067 gal. qt. 1* pt. (25) £55 Os. 4d. ; £27 10s. 2d. 5 

£13 15s. Id. (26) 15 yds. (27) 158. (28) 21 a. 4,785 yds. 

" v 13,085,292 qr. 4 b. (30 £501 Ss.llfd. (31) 483 sq. m. 392* a. 

£148. (33) £7 10s. 2Jd. (34) 5s. 5fd.* (35) 420f 
enny pieces, 77$- American dols. (36) 7 lbs. 3 oz. 14 d. 9| grs. 

£2 10s. (38) £116 15s. (39) £2,675, £1,605, £1,070. 

41. (41) 704. (42) £26 4s. 7d. (43) 2,945 yds. 1 qr. 1 nL 

£600. (4$ £14,630 4s. 6d. (46) 2 cwt. 3 qrs. 12 lbs. 

£2 10s. ll*!*^. (48) £439 10s. (49) £17 4s. 3d. 

£12 5s. (51) 1 ton 17 cwt. 3 qrs, (52) 327UUf» 

7,825. (54) Is. 9*d. (55) 9,803. (56) £118 12s. Ojd. 

£194,039 8s. 3d. (58) £176,572 8s. 3d. (69) .14*. 
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(60) £377,520. (61) £442 19s. 3d. (62) £6 6 fl. 1 c. 3 m., 
or £5 12b. Sid. (63) £1 7 fl. 1 c. 8} m. (64) 52| dos. 

(65) £130 3s. 6d. (66) £2996 8s. (67) £142 16s. 

(68) 3,506. (69) 1 h. 35 m. 20*. (70) £275. (71) 40. 

<72) 4,320. (73) 1,240. (74) 27. (75) 823 A.V.C 

(76) £1,185 9s. 6£d. (77) 33 sq. ft. (78) 76,500. (79) (a) l*$f ; 
(b)21. (80) 22,032 j 14190. (81)74,385. (82) £9,032 8s. 
(83) (a) 368f? ; (b) 181$. (84) 134 a, r. 15 Wi P- (85) 11 in. 3". 
(86) £39 Os. lfd. (87) 192. (88) £8 7s. 8d. 

XXn. (a)— (1) P. 29, 8 as 2» ; 15 = 5 X 3 ; 22= 2 X 11. 

(2) P. 7, 35 = 5 X 7 ; 63 = 7 X 3» ; 100 = 5 a X 2*. 

(3) P. 19, 37,27 = 3», 39 = 3X13. (4) P.ll, 36 = 3* X 2» ; 
68 = 2» X 17 ; 120 = 6 X 2* X 3. (5) 64 = 2« * 
34 = 2X17; 49 = 7 a ; 78 = 2X3x13. (6) P. 23, 
54 = 3» X 2; 132 = 11 X 2 a X 3 ; 141 = 3 X 47. 

(&)— (1) P. 587, 340 = 2 a X 5 X 17 ; 624 = 2* X 13 X 3. 
(2)P.193,74=2 X37; 518 = 2x7x37 (3)412 = 2 a X 103; 
1,000=5* X2 8 ; 218 = 2X109; 615 = 6X3X41. 

(4) 723 = 3X211; 514 = 2x257; 862 = 2X431; 
500 = 5 s X 2*. (5) P. 167, 347, 281, 219 = 3 X 73. (6) 2174 
= 2 X 1087; 3,052 = 2 a x 7 X 109; 4,096 = 2 l >. (7) 
P. 149, 3,261 = 3X1,087; 5,782 = 2 X 7 a X 59; 320 = 2* X 5. 
(8) 2,172 =2 a X 3 X 181; 2,638 = 2 X 1,319; 1,236 = 103 X 2 a X 3. 
(9)2; 3; 5; 7; 11; 13; 17; 19; 23; 29; 81; 37; 
41; 43; 47; 53; 59; 61; 67; 71; 73; 79; 83; 89; 
$7; 101} 103; 107; 109; 113: 119; 127; 131; 137; 
139; 149; 151; 157; 163; 167; 173; 179; 181; 191; 
193; 197; 199. 

XXIII. («)— (1) 5; 3. (2) 2; 7. (3) 5; 4. 

(4)10; 18. (5)3; 40. (6)3; 2. (7) ljd. ; 4d. 



(8) 3s. 4d. ; 3d. 

(6)-(l) 30; 2. (2) 9; 17. (3) 17; 11. (4) 67; 86. 
(5)86; 9; 31. (6)42; 9; 813. (7)217; 1,885. 

(8) 8*d, (9) 12s. 6d. (10) Is. 4*d. (ll) Id. 

XXIV. (a)— (1) 24; 60. (2) 30; 120; 90; (3) 60; 432. 
(4) 800; 885. (5) 126; 280. (6) 75; 240; 924; 396. 
(7) 12; 60. (8) 120; 210. 

(*)— (1) 480. (2)5,670; 3,927; 46,612. (3)15,150; 

16,632; 1,188. (4) 2,520; 1,608,789; 231,660. 

83,700; 651,695; 6,930. (6)15,960; 30,900; 840. 

600; 27,000; 127,680. 

XXV. (a)— (1) 20; 60. (2) 49; 12; 48. (3) 66; 100; 44. 
(4) 24; 24; 42. (5) 10; 66; 36. (6) 7*d.; {d.j 8(L 
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7) 2s. ; 8s. Hd.; 1s.9iL (8) 8s-t 5s.8d.| 18s. 4d. 

9) 2ft days; llb.l2os., H|ft. (10)4; ft; -Afe; 
li) *t A; tti 1- (12) « 5 A i «; 

(13) 86; 40; 46. (14) 112; 19; 104. (16) 8ft.; 8s. < 



ft) 2ft days; Hb.l2«., 141 ft. (10) * J ftt -Afc; *. 
<H) #i 

40i 48. (14) 112; 19; 104. (15] 

I8)*t ft |l *t f (19) i! A» it it H- 



A; ftt 1. (12)« 5 Ai «; f. 

40 t 46. (14) 112; 19 1 104. (15) 3ft.; 8s.6dL 
fl.6) 25s.; 2s. 6d.; Is.; Is. 8d. (17) ft A; +* 



(20) 44 ; •** 1 {4 ; 44. 

(4)-(l) *£4 18s. 94, j £2 16*. j 7Jd. (2) 28 lbs. ; 22 b. 24 m. 



(3) 620 yds., 102 lb^ (4)/,V; ft*. (^TnrAWt *H 

Tiftfitt- (8) 683d.; r 

, . (10) «; T«ui ..„.„ 

(11) THi Hit tH*v .(I*) At A; i- (13) i; *ri ft. 



(6) ft; ftf; *i_J?).lHl «f ! **;_. (?) 6»3d.; 2894 lbs. 



TAiAil" (13) »; -«r; «. 

(18) £7 2s. 6d. ; 4,479 ft. 6 uu 



(14) iH i ftfe- (16) *1 JHi, «• , (16) yii itt" 
(17) ft I ftl (18) ** 2s. 6d. , 4, "" * " f 

(19) 88 lbs. 4i oi. (20) ft, At I J it *• 

XXVI. («)— (1) 8s. 4d.; £2 6*.; llb.Moft. (8) 2A» 
Is. 8d. j 2s. 14. ; 5|d. (3) 4s. ; 6s. 9d. ; £8 12s. 

(4) 58; 45; 28. (6) 32; 140; 270. (6) 9}; 1ft: 6}. 
(7) 2A; 16ft 7*. (8) 124, 104; 244. (9) Vt Yt V- 

(M)«i «» V- (11) Vi V; y. 

(*)-(l) 60A» 61 A- (2) 2654; 884ft, 44|. 

(3) 111ft, 98Hl 94ft. (4) W! Wi W- 

(5) Wl Wl Wi W- , (6)W» «t W- 

(7)«fi W» W- (8)Wi YWt W- 

XXVII. (o)-(l) Ai a- (2) J I f (8)A«dA» 

^andAi ftssdl (4) A J «t «I Ul.fl f 

M «H»» 'lls'fci (i A"**i «*. «*• «!• 

V*J 6OJ floi To» "SU * ieT» T3s> ITIT J tIo> TT& Tffo* Tso* 

(*V 4T* 48> t* * liroi tA%» "Anfc> Tsifc} io<ji» Ttf&> "rtreV« *nn&* 
W) eoir* tto^> ?oli ^B^i i$» M» iii A J Tnro tto Trip 

XXVm. (<rt-(l) 4. (2) 4j «. (8) ft; 4. U) A« A- 

W**" « (6)7 *»« 10 *- , a W •§!«*> (8 34; f 

(9) 7f ; ft. (10) 13s. 8H. ; ?i< 2 jd. (11) i; «. 

(12) «. (13) 4; 74. (14) 7i; 24+4. 

(»)-(!) Wi AV- (2) lfti 3r T . (3) MUiUM* 

, ) 22f. (5) 4Al 2H- fc (6) U«. (7) 244$. 

8) x 6As 12|H. (9) 169AS *W*. (10) 4«. ?U) At- 

12) lis. 614 + A«. (13)64$. (14) 10««. (15) £3#. 

16) 28f. (17) 54. (18) l} h. (19) £2f. (20) 240. 

"I) 4* of » day. (22) £6f . (23) 49A. (24) 194 m. (25) 15 h. 

8)7?iJlbs. (27)17^. (28)4*. (29) 4«yds. (80) 6A. 

XXIX (a)-(l) 24; 2i; 1|. (2) 54 , 14. (8) 1J4; 2*d. 
4) If; A- (5) 24; Iff. (6) If; 9|f (7) 1*; A- 
8) 18; 814. (9) 71; 10*. (10) 64; 18. (ll)S3A; 46. 
If) f ; A J f, (1») Ai A- (14) At A (16) At iS- 
»Ai A a»)*tf (18)1AiA (19)«14* (Io)A. 
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<*)-(i)H5 i3A (2)885 i67f (8)27; 25*. 

(4) £12 16s. 1M. ; £22 8a. 3**d. j £261 Os. 6*d. (6) 69 yds. 
2 ft. 6 in. ; £39 7s. 6d. ; 4 tons 7 cwt. 13ft lbs. (6) 56 ; U-fff 
(7) 131; 3*. (8) £821*; £920**, (9) £128 j £948*, 
£l0}681*; 809*. (11)*! A« f, % (12) tHt» T*v 

(18) tH»5 a Mm* **• ( 15 > 8 i5 *»•> v w 

8e. 9*d. s £1 Os. 4*f (17) 2s. 2fd ; 4s. l^d. (18) At | 

tK; Hi (19) £6,609}. (20) 20* pints. (21) 281* lbs. 
(22)81. (23) l^i, yds. (24) £410. (26) 59 yds. 9* in. 
(26) 697HJ- 
■ XXX. («.)-(l) *; A« A- (2)*. (3)10d. (4)f 

(5) *; J. (6)9A; 4, 22**- 

(»)-(!) A? « J 14*. (2) *H ; 14J. (3) m ; 3ff. (4) 11* ; *. 



(5) 62*; ***,. (6) yhi 1*1*5 *H (7) *» ! 1«« 69*f. 
(8) tMt- (9) £86 18s. 2*d j £2 13s. 8Ad. ; £4 8s. 10***! 
(10)946* yds. (11) *. (12)641*H«l-yda- (18) !****! **• 
XXXI. (a)-(l) 1 5 1« l If (2) 14 j la (3) 10 1 85 s 22. 
(4) 60. (6) 8; 40. (6) £5,000. 

, (»)-(!) H » H : 7A. (2) 2»; 3*. (8) **, 7». 

(4) 12«, 1*», AV (6) 8A, 1*»» 2*H. (6) 1A; 

Wti m- <7) 4AVi 2***, (8) £6 i5s. 6d. ; £1 7s. U*d. , 
£17 4s. 4^|d. (9) 20A times. (10) 19** times. 

(ii)iAAs ttts 2AV 



XXXII. («)-(l) f (8) A- (3) A ■» 16- W A 5 A- 
(8) AitJi. , % («) Ai tJtJ t** (7) AVs & 

(8) *; V- 0) lAi *H 

, (»)-(!) t*s- . (2) Hi H- (») AVs AV , x (*) M J ^A- 
(6) «; ,**• (6) Ai **°- (?) •»***« '«°- (8) 420, -n^ 
(9) 'H°i W; Hr , x (10) T^nri AV; Wi "Atf . 
ai) Hi J WAW (12) ittfr. - (13) Hi As **** AW 
(14) Wi AV: A- (15) AV (16) HH- (17) t** (18) H 



(19) AV- (20) 201; *AW (21) 248,210. (22) rfffc. 
(28) 2 far. 26 p. 4* yds. (24) 237 ewt. 8 qrs. 14 lbs. 

XXXni. («)— (1) 81. (2) 16*. (3) 80. (4) 2,025 (5) ,A> 
(6) 2*. (7) £4 3s. 4d. (8) 6. (9) *; *. (10) lOfd. 
hi) *, 10i (12) 40. OS) H- (14) 6A- (16) *l H*> 

(16) 10*. (17) 1*. (18) 11 sh. 

.(*)-(!) #• (?) «*• (3) 18,7l4»poks. (4) A A. A 
(6) W- (6)*Hi AA» 25#AA (7)6s.9Ad.; 18s.9Ad. 
fe) £10 2s. 10*d. ; £10 8s.4Ad.» 14s.4Ad. (9) 12 cwt. 

lqr.23flbs. t ldltlbs.j 641 weeks 4** days. (10) y. 

(11) £3,748 10s. ; £10,900 17s. 6d. » £2,577 5s. (12) £196. 

(13) 6 a. 2 r. 89 p. (14) prf***,. (16) ***• (16) 60 days. 

(17) A- (18) AA (19) SJphur 28 lbs, charcoal 42 lbs., nitre 
210 lbs. (20) 4*. (21) *f (22) 80. (23) A< (24) ^760. 
• (26)16s.0*d. (27) H- (28) 6* m. (29) 8* days. 

LAl AA- (81)8^j 7*. (32)88. 

-- (34) £6,000. (86)6AV 
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XXXIV. (1) -3; '51; -086. (2) 11; -007} -000193. 

(3) -7;14; -066. (4) 1*08; 36; 1203. (5) 7006; 2S8* 

(6) -003 ; -0101 ; 60007* (7) 9*108 ; 127 ; 204. (8) 3024, ; 
50-9; 2-18. (9) '6; 314; 2*8. (10) 4^; l^- l^fr . 

C*™/ 5nnftflnr» *160&* » * , ^r&IJ(J• (1**) 25-^j; lioX88$66« 

(15) TOfflftMfr; <Wo W oV x ^ (16) Sl-rtfo; ^M*. 

(17) 210^; ^MMAfo (18) 723-5; 410-69; 270. (19) '7; 
•738; 4096. (20) '3287; -05069; -00013728. (21) 30790; 

•071684; 7963. (22) -18; 17538; -70638. (23) 70386 1 

1590-85; 7*263; -862; 6763894. (24) -0069; -58321; 179*6; 
•3057; 2*786; -09072. (25) 123; 7*96; 5830; 15070; 3278-6; 
609*7& (26) -01796; -002083; '000059; '723; -216; -01729; 
•34625. 

XXXV. (a)— (1) 1. (2) -25 ; -5 ; "75. (3) -5. (4) -2 ; -9 ; -55* 
(5) 2s. ; 4s. ; 14e. ; £6 10s. (6) 5s. ; 6s. 10*d. ; £1 12s. ; £183 8s. ; 
£20 9s. 6cL (7) £2 18s. ; £4 3s. ; £1 Is. 6d. ; £627 16s. 
£1,224 6s. 5d. (8) 5; 2. (9) 25; 10. (10) -6; '625. 

(11) -75; -2; '375. (12) 04; '05; «5. 

(ft)— (1) -71428; *2; -8. (2) -3; '625; -88235. (3) *75; '53. 

(4) -493; -29; 155. (5) *4259; '4375; -38756. (6) 85; 5*25. 

(7) 2875; 21-21052. (8) -0925; '57142. (9) 121; -08. 
(10) 3-6136; 1*71428. (11) 1*375; -57960. (12) -42475; 
•76112. (13) -52197; -68493, (14) 6*4; 1-53214. (15) 8*18; 
3 92156. (16) -05144. 

XXXVI. (1) 101-209. (2) 15-935. (3) 10*867. 
(4) 1141377. (5) 9590483. (6) 4052753. (7) 1515666886. 

(8) 2000211. (9) 25-749445. (10) 227*5024. (11) -357. 

(12) 1-381. (13) -403015. (14) 58311004. (15) 5022126 grs- 



XXXVCI. (1) 10-645; 14-2676. (2) 43*54; 3*1268; 2051. 

,3) 27*6248; 11*8372; -0522. (4) 3352; '4693; 47106. 

(5) 1*2035; 5*083. (6) 4*2515; 33*5. (7) 101*45463. 



(8) 644-414; 117; 539946. (9) -85. (10) -2318. (11) 36*002. 

(12) *099. (13) -146. (14) 1*660714. (15) '796. 

XXXVin. (1). 4036*45; 747*804; 144*781. (2) 929-91852; 
42607*666. (3) 2267*16; 6767*6032. (4) 10823*459696; 

1072-614532. (5) 16550-248; 1110*41304. (6) -00595. 

(7) -19431. (8) 89*952225. (9) -00000053946. (10) 202*62928 -j 
400*5805. (11) 32-642244; 1811667. (12) 170*837226. 

(13) 134-58034. (14) -07619. (16) 13*8375; 1-58535; 234375, 
(16) 380*471. (17) 334141*402. (18) 88727*68, (19) 9875. 
(20) 33400692. (21) 117*04936022. (22) 728*9271: 
(23) 1387*5625 p. (24) 8431*425. (25) 1I0-5357& 
(26) 215005031. (27) -185905. (28) *43. (29) 18995-3966 tt-si 
(30) 595*23494. 
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XXXIX. (1) 2-6434; 158604; 11328857142. (2) -083538461; 
•827368421; -0145592. (3) 188728; 254616375; -0296. 

(4) -1430575; 100; 2700. (5) 20; 16428571; 579 60526. (6)6033*3; 
25436; 28652. (7) 151-761904; 17735744; 2428235294117. 
(8) 65-40074; 03096212; 25047317. (9) 2 91933; 6 2322974. 

(10) 17329 in. " (11) -12625 links. (12) 308185grs. (13) 22*916. 

(14) 411764705835. (15) 5000. (16) 16785714. (17) 39211. 

(18) 84 857142. (19) 106875 ; 104281. (20) 18472. 

(21) -16290384615. (22) -0159471 ; 136590869 ; 2944236. 
(23) 153852. (24) 1074-679. (25) 75 ft. (26) 44137931 p. 

(27) 2825 nearly. (28) -31798 ft. nearly. 

XL. (a)-(l). £2 18s. 9id.; £5 Is. 2*d.; £1 15s. lOjd. 
(2) £1 17s. lid. ; 4s. 7*d. ; £1 9s. 6}d. (3) 6s. 6±d. ; 14s. 5d. ; 
£1 0s. 2d. (4) 16s. 2id. ; £1 6s. 0*d. ; lis. 7*d. ; £172 16s. 

(5) 3s. 5id. ; 3s. 8$d. j 12s. 6 Jd. ; £7,326 10s. 9*d. (6) £1483 ; 
£12079; £185-318. (7) £133; £-264; £525; £124688. 

(8) £22-562; £4*093; £1-35. (9) £816; £414; £995; 
£208*325. (10) £018; £082; £005; £1*028. (11) £028; 
£-56; £04: £739. 

(5)— (1) £1-88541; £28*84479; £12*38958; £47*65937. 
(2) 27-3758. ; 49*31258. ; 9583s. ; '39583s. (3) *925d. ; 283*25d. ; 
2916d. (4) -15833; -39367. (5) -52976 ; -010208. (6) -34687; 
1-375. (7) *985; 634*68. (8) -02241; -17934; 39*456. 

(9) 3*45 g. ; 883-2 qts. ; 1766*4 pts. (10) -01924 w.; 13471 d.; 
194m. (11) 005078 tons; -101562 cwt. (12) 6969*6 ft. ; 
51*3 ft. (13) £1 17s. 6d. ; lie. 10*d. ; 2d. (14) 1531-2 ft. 
13*104 lbs. ; 7 cwt 3 qrs. 5 lbs. 9 oz. (15) 17 gal. 1 qt. 3 gills ; 
218 lbs. 8 oz. 8 dwts. ; 11 lbs. 6 oz. 9-6 dr. (16) 21 a. 1 r. 23 p. 
21 sq. yds. 7 ft. 2 in. ; 31 a. 3 p. 16 p. ; 103 a. 10 p. 24 yds. 1 ft. 115 in. 

(17) Julian year greater by 1113984 min. (18) 5*4924 m. 

(19) -015534 m. (20) 43497 m. (21) 8280*916 ft. 

(22) 2*6812 tr. lbs. (23) 31 a. 3 r. 20 p. 

XLT. (1) -8825. (2) -62 ; -32. (3) W- (**) 383 a. 3 r. 21 p. 
(5) -77307. (6) £4*24772. (7) £2 10s. 4}d. (8) 5 m. 3 f. 
89 p. 1 yd. 1 ft. 9 in. (9) 4 ft. 110273345 in. (10) 720. 

(11) 46. (12) £971 15s. 3d. (13) 142*272 in. (14) -1013 yds. 

(15) 29826-5 m. (16) 6464*92. (17) 431034 o. f. 

(18) £1,456. (19) £-667; 625 of £5. (20) 820. 
(21) -84042 g. (22) 2003. (23) £258 7s. 7}d. + fj. (24) 20. 
(25) 88334517 ; 2,192 inches. (26) *05. (27) 7215. 

(28) £4,250. (29) £290*6139. (30) £26,400. (31) 17s. 6<L 
(82) -14285 ; -125. (33) £40*516. (34) 1*484. (35) £-34634916. 
(86) 125-6228592. (37) 096. (38) 205-584 inches. (39) £70*824. 
(40) *B ; -7595237. (41) £4*32. (42) 60144 lbs. (43) 90*796. 
(44) 33*886. (45) 1236*399. (46) £2*23125 ; £4*029 * £-0889. 

» 
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(47) £262 5. (48) 232*52736/. (49) 6050*31836 

(50) 5772 lb*. (51) 10s. lOJd. (52) 660. 

XLII. (a)— (1) 9. (2) 5 ; 6. (3) 14 : 18. (4) 33. 

(5)1:5; 415; 4:3. (6) 7 : 20; 10 : 12; 15:18. 

(7)2:7;6;l. (8) 11:30; 2:15; 4:1. (9) 3:5:;9;15; 

4 : 7 : : 12 : 21. (10) 5 : 15 : : 7 : 21 ; is : 90 : : 2 : 10. 

(11) 2d. (12) 3 inches. 
(*)-' ' " 



(1) 3 : 20: 482; 33; 457 : 665. (2> 63 .* 181; 31 : 25j 

Jl. (3) 15 : 32 ; 65 : 126 ; 77 ." 894. (4) 112* ; 25*$. 

5) 2138*; 747^. (6) 4147**, 250. (7) l|Hs 873*. 



231 : 181. (3) 15 : 32 ; 65 : 126 ; 77 ." 894. (4) 112* ; 25{l 
(5) 2138*; 747^. (6) 4147**, 250. (7) l|Hs 873* 

(8) 283**J*; 2574f|f (9) !****• (10) -031. (11) 14: 25. 



(12) 2304 : 175. 

XLIII. (a)— (1) Is. 6d. (2) 50. (3) 42. (4) £2 6s. 
(5) £7 13s. 9d. (6) 15. (7) 64. (8) 32. (9) 32. 

(10) 16. (11) 15-75. (12) 48. 



(*)-(l) £1 8s. 3*d. + *. (2) £4,800. (3) 45|. 

(4) 9 lbs. 10,^, os. (6) 3*d. (6) £4,924 3s. Id. (7) 834*. 

(8) 119. (9) £1 lis. Hid. (10) 3 h. 63 m. + -&. 

(11) £527 3s. ll*d. (12) £9 9s. lOfd. (13) £21 Os. 0^. 
(14) £2,429 18s. O^d. (15) £7 19s. S^^d. 

(16) £23 3s. l*d. (17) £11 17s. 3*d. (18) 7 ch. 45*285 1. 
(19) 19 yds. 1 ft. 8*242 in. (20) £116 2s. 8d*. (21) 122 yds. 
(22) £224 17s. 6^d. (23) 478034 in. (24) 89 j yds. 
(25) 8A m. (26) 5 cwt. 3 qrs. 22*$ lbs. (27) 13** ft. • 
(28) £1,500. (29) £25 Is. 4*|d. (30) £8 Os. 7*d. 
(31) 11 lbs. &tf$ofl. avoirdupois. (82) 9 lbs. 14* os. avonv 
(33) £115 5a. 7^ft<i. .* (34) 6,250 yds. (35) 68yra» 
(86) 2,686 yds. 5* in* (37) 120}* act. 

XLIY. (a)— (1) 7d.; 5d. (2) 3s. and 2s.; 3s. 9d; and Is. 3d. | 
8s. l*d. and Is. 10*d. (3) 10s. ; 7s. 6d. ; 2a. 6d. (4) 80 and 20. 

(6) 1 lb. 12 oz. and 5 lbs. 4 oz. (6) 22 oz. and 8 oz. 

(7) Is. 8d. and Is. 6d. (8) 50 ft. (9) 10. (10) £2 ^ 
£1 10s. ; £1 and 10s. 

(6)— (1) £20; £35; £4&. (2) £l3 2s.6d.; £5 5s. 

(3) 3 cwt. 3 qrs. 18£U>9. (4) £8 8s. and £6 6s. (5) 2 oz. 19 d. 16* g. 
m 315 cub, ft. (7) £1,225 4s. and £102 2s. (8) 4 d. IB^gJ 

(9) 2 tons 18* cwt. of copper, and £ tons If cwt. of iron, (10) Hyson. 
49} lbs^ Congou 74* lbs^ Souchong 99* lbs. (11) £3. 4». a 
£4 6s. 4d. j £6 8s. (12) 360, 240, and 180. 

XLT. (1) £114. (2) 16 days. (3) 6s. (4) 1088. (6) 21.) 
(6) 14-6. (7) 48. (8) 2a (9) 4. (10) 177*7. (11) 18* **■ 

(12) 14. (13) 38Ss. (14) 3-27669. (15) 12 oz. (16) £5 3s. 6cL 

(17) £200. (18) £82 16s. (19) 280 miles. 

XLVI. (a)— (1)^; £6. (2) £12; £16 10s. (» £84^ 



£14. (4) £7 10s. j £4; £8 Os. 6d. (5) £8 15s.' 

(«) 9s. 9*d. ; £19 4s. ; £45 14s. 6d. (7) £4 10s. ; £6 15s. j' 

£*06s. (8) £350; £262 10s. (9) £16; £10; £80, £36j 
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(10) £658.$ £15} 13s. lid. (11) £22; £55; £1 2s. j 19a. 9icL 
(12) £17210s. ; £21 12s. 

(by- (1) £17 14s. ; £67 6s. 4f d. (2) £33 14s. 4*d.; £69 8s. Id. 

(3) £84 15s. £532 15s. 3fd. ; £138 12s. 6d. (4) £17 Os. lid. 
£354 lis. lid. ; £507 12s/ 6d. (5) £4,9 16s. 3d. ; £454 13s. lid. 

(6) £1,008 2s. 3d. (7) £1,319 6s. Od. (8) £684 16s. 0|d. 

(9) £13 16s. lOd. (10) £89 Os. 9f d. (11) £1,242 10s. Od. 

(12) 8 yrs. (13) 11J yrs. (14) 2* per cent. (16) 4m.2w.2d. 

(16) 5 per cent. (17) £72 18s. 4d. (18) £33 14s. 9d. 

XLVn. (a)-(l) £90; £45; £270; £225. (2) £75; £300; 
£15. (3) £95; £71 5s.) £304; £64 12s. (4) £80; £48; 
£76 ; £180. (5) £1 17s. 6<L ; 13s. 6U ; lis. 3d. (6) £39 10s. % 
£62; £8 5s. (7) £88; £616; £220. (8) £20 8B. 6d.; £17 2s.,; 
£218 10s. (9) £29 Os. 6d. 5 15 15s. ; £164 14s. 

(*)— (1) £2214«.6icL; £7713s.6fd.; £8 0s.llfd. 

(2) £193 10s Hid. (3) £72 Is. 5fd. ; £35 10s. Hid. 

(4) £292 13s. 8d. (5) £1,261 13s. 7fd. (fl) £892 17s. lid. 

(7) £6,889 18s. l}d. (8) £120. (9) £2 6s. ' . (10) £42 17s. 5d. 

(11) £22 Is. 3|d. (12) £84 17s. 51d. (13) £2 2s. 7ieL 
(14) £3 16s. 3id. (15) £3 6s. l}d. (16) 14s. 7id. 

XLVIII. (a)-(l) £10 5s. (2) £57 17sw 7*d. (*) £15 15e. 3d. 
(4) £216 6s. 4*d. (5) £82 15s. (6) £1,331 Os. Od. 

(i)-(l) £297 15s. Id. (2) £51 15s. 2±<L (3) £134 8s. 5|d. 
(4) £39 8s. 4id. (5) £252 9s. 7|<t (6) £96 2s. 3d. 

(7) £181 0b. Oid. (8) £845 Is. 4d. (9) £1,323 17s. 7d. 

(10) £227 4s. lid. (11) £55 4s. 7d. {12) £525 9s. 5)d. 

(13) £7 12s. 6d. (14) £8 19s. lOd. (15) 4 yrs. (16) 5£ . 

(17) £634 5s. 2d. (18) £16 3s. 9id. (19) £4 10s. 
(20) 2i months. (21) £2 8s. 9d. (22) 6|. (23) 5. 

XLDL (a)— (1) £190, (2) £262 10s. (3) £243. 

(4) 5 per cent. (5) 31 per cent. ((>) 831 per cent. 

(ft)-(l) £1,098 12s. 9fd. (2) £1,815 14s. 4id. (3) £10 18s. 9d. 
(4) £137 2s. lOid. (5) £16 18s. 6id. (6) £3,255 lis. 101d. 
;7)£72 4s.5id. (8) £70. (9) £4 Is. lfd. (10)£7 0s.5d. 
;il) The latter. (12) £12 16s. 91d. (13) £1,880 2s. 2d. and 
8*269 per cent. (14) £3 9s. 4fd. (15) £663 14s. 8cL 

(16) £3,836 lis. 3d. (17) £1,405 17s. 6d. and £1,643 Is. 3d. 

L. («)—(!) 320. (2) £7 10s. (3) £8 18s. and £11 15s. 6d. 
and 2s. 3d. (4) 100 per cent. (5) 25 per cent. 

(6) 121 percent (7) £18 15s. (8)12,720. (9) £142 lus. 
(10) £6. (11) £350. (12) £1,080. 

(ft)— (1) £1 17s. 6cL (2) £9 8s. 3d.; £10 15s. 2UH 

(3) £411 5s. (4) £14 9s. 8i<L (5) 525. (6) 3s. 3fd. 

(7) 93 h (8) £1 13s. 4d. (9) 25 for Is. 6d. 
(10) £6 4s. 9id. (11) £13 13s. 2d. (12) 31 loss. 

LI. (a)-(l) 36. (2) 104; 51. (3) 15. (4) id. (5) 8d. 
(6) 46. (7) 15s. j £2 12s. 6d. (8) lid.; Sid.; 4id. 
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(9)13a.6d. (10) Is. 3d. (11) £210; £159, £783.- 

(12) 2a. 7*d.; 5s. 9fd.. (18) 9,000. (14) 30. (15) 101 £. 

(16) 360 ; 60. (17) 5. (18) Is. 6d. (19) 121. (20) 13s. 1 frd. ; 
18s. 9d. ; £1 16s. 9d. (21) 24. (22) 3s. 4d. ; 8s. 4d. 
(23) 28; 6. (24) 7d. (25) 2^. (26) Is. 4d. (87) tV 

(28) £1125 ; 475. ; -5625 ; 27. (29) 45 ; 66 ; 392 ; £1 lis. 3d. 
(30) 98. (31) 9*. (32) £75. (33) £1 15s. (34) £42. 

(*)-(!)«$. (2)£227l2s.l0*d. (3) 4433 *. (4) 47*£i days. 
(5) £1 lis. 2d. (6) 8166326. (7) 23JV yds. (8) £37 Is. 5Jd. 
(9) £8 14s. (10) 3 1415. (11) 29456. (12) £13 18s. 10^d. 

(13) 7; 324. (14) 2H- (15) Hh (16) 252091. 

(17) £2 14s. ll^d. (18) £1,294 15s. 7£d. (19) £2 6s. 8d. 
(20) £6 9s. 6fd. • (21) £44 8s. 5*d. (22) 227.916 times. 
(23) £2 4e. 2±$d. (24) £11 18s. ll^d. ; £9 14*. 7*|d. ; £12 6s. 4f|d. 
(25) £700. (26) '736264. (27) 4£f days. (28) 12 days. 

(29) £619 1 fl. 1 o. (30) £560. (31) 2,620 two-horse car- 
riages, 4,716 one-horse, 5,240 foot-passengers. (32) £777 15s. 6|d. 
(33) 2,340 fr. ; 6,808 fr. ; 45 fr. 3d. (34) 9s. 8|d. (35) 45^ lbs. 
(36) £632 12s. 6d. (37) £40 14s. 4Jd. (38) £655 7s. 4d. 
(39) £14 16s. 8id. (40) £152 8s. 9d. (41) 47 days 6 hours. 
(42) 688-21 fr. ; £68 10s. 7*d. (43) 10 lbs. -459 oz. (44) J of a day. 
(45) 12 sq. feet. . (46) £7,500. (47) 5 hours. (48) 148^. 
(49) 151 ; 47. (50) £15 5s. lid. (51) Receives £5 2s. 4*d. 
(52) 1 ft. 2 in. 9' 2" 8". (53) £750 10s. (54) 18 days. 
(55) A £174 10s. ; B £145 8s. 4d. ; C £116 6s. 8d. (56) £59 Os. Id. 
(57) £3,208 3 fl. 5 c. (58) £126 Is. 6d. (59) 776 dol. 66f e.| 
£435 13s. 2*d. (60) 1,858 th. 15 s. g. ; £509 lQs. 6d. 



London : J. & \V. Hide it, Priutert, II. Bailholomcv Clot*. 
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Ktk Edition, price i$ n 

MDUBCT BVGXiZSH FOETRT, 

FOB THE USB OF 80HOOL8 AND YOUNG PBBSONS 
IN GENERAL. 

Edited by the lmte Dr. Allbx. 

This work contains extracts from the Poeme of Addison, Dr. Armstrong, 
Bloomfield, Burns, Byron, Campbell, Coleridge, Collins, Crabbe, 
Croxall,Dr. B. D. Clarke (the traveller), Darwin, Dryden, Goldsmith, 
Gray, Bishop Heber, Mrs. Hemans, Home, Dr. Johnson, Ben Jonson, 
Keble, Lamb, Milton, Moore, James Montgomery, Miekle, Mrs. H. 
More, Mair, Pope, Shakespeare, Spenser, 8oott, Sonthey, Hon. W. B. 
Speneer, Thomson, Wolfe, Wordsworth, and several others. 

Eclectic Review, 
-An exoellent seleotion, well suited to the purpose contemplated by the 
editor. We need not say wo warmly seoommend it to parents and in. 
t tractors of youth." 

Englith Journal of Education, 

" We can confidently recommend it for young persons in general, as 
calculated to promote the cultivation of poetical taste, and an acquaintance 
with the different styles of many of our English 00018." 

*** This Edition is got up in a superior manner, and the book is con. 
aidered to be well adapted for Pbisbs or Pbbsbvts. 



London: Simfktji, Marshall, & Co.; Hamilton, Adams, ft Co 
Edinburgh t Outbb & Both. 
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■ 7 th Edition, price Is, 6d., 
TBI SCHOOL ARITHMETIC; 

Being an Introduction to Gornwbll and Fitch's 

SCIENCE OF ABTTHMETIO. 
Br the samb Author*. 

This little work if intended to be the ordinary working school book of 
most classes in a school. It is eminently practical, and, it is believed, 
contains a greater number of examples, wider in tbeir range and more 
varied in their character, than are fountl in books of its size and price. 

But it is not a book of practice only. The method of treatment through- 
out is inductive. In other words, each rule appears as a general truth, 
resulting from the various processes of a simple example that has been 
previously worked in full. 

It also provides largely for mental calculation, not sojnuch by a sepa- 
rate system of rules and questions, but in connection with, and introduc- 
tory to, all the rules of common School Arithmetic. 

English Journal of Education* 
u This little book will undoubtedly become an universal favourite. Emi- 
nently practical, well stored With examples of wider range and more 
varied character than are usually given in such books, and itsraethxt ot 
treatment being thoroughly inductive, it is pre-eminently the book for 
general use." 



8th Edition, j^riee As. 64., 

scxfivcs or 



TBI 

A Systematic Course of Numerical Reasoning and Computation, with 
very Numerous Exercises. 

By James Cornwell, Ph.D., and Joshua G. Fitch, M.A. 
London Quarterly Review. 
" We are glad to see this revised edition of the best work on Arithmetic 
that has yet appeared. It is both scientific and practical in the best and 
fullest sense of those terms." 



Just published, price 4*. 64., 
TO TBS SCHOOXi 



(Arithmetic for Beoinmbb«). 

In this work, every question found in the Arithmetic is worked in full, 
and practical directions accompany each Rule, to aid in teaching it with 
simplicity and thoroughness. 

Besides these specific directions dispersed throughout the Book, there 
is also a short Introduction, giving general hints on teaching Arithmetic. 



London: Simpkin, Marshall, & Co.; Hamilton, Adams, & Co. ' 
Edinburgh: Oliver & Bo\d. 
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